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Rebuttal Testimony of Roger A Morin

Q. PLEASE STATE YOUR NAME, ADDRESS, AND OCCUPATION.

A. My name is Dr Roger A. Morin. My business address is Georgia State
University, Robinson College of Business, University Plaza, Atlanta, Georgia,
30303. | am Professor of Finance at the College of Business, Georgia State
University and Professor of Finance for Regulated Industry at the Center for the
Study of Regulated Industry at Georgia State University. | am also a principal in
Utility Research International, an enterprise engaged In regulatory finance and
economics consulting to business and government.

Q. DID YOU FILE DIRECT TESTIMONY IN THIS PROCEEDING ON BEHALF
OF THE CHATTANOOGA GAS COMPANY?

A. Yes, | did.

Q. PLEASE DESCRIBE THE PURPOSE OF YOUR REBUTTAL TESTIMONY.
A. 1 have been asked by Chattanooga Gas Company (“CGC” or the “Company”)
to provide rebuttal testimony to Dr Brown's rate of return testimony filed on
behalf of the Consumer Advocate and Protection Division of the Attorney
General's Office.

Q. PLEASE SUMMARIZE DR. BROWN'S RATE OF RETURN
RECOMMENDATION.

A. In determining CGC's return on common equity capital (“‘ROE”), Dr. Brown
applies a plain vanilla DCF analysis and a CAPM analysis to a sample of 10
natural gas distributors. Based on the results of these two analyses, he

recommends a ROE of only 8 35% on CGC's common equity capital.
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Q. DO YOU HAVE ANY GENERAL COMMENTS ON DR. BROWN'S
TESTIMONY?
A. Yes. Before | engage in specific criticisms of Dr Brown's testimony, my
initial reaction was that his recommended ROE of 8.35% was so radically low
and far-fetched that it constituted a typographical error. Further reading,
however, confirmed that 8.35% was indeed his recommended return. My next
reaction was that Df Brown's implementation of both the DCF and CAPM
analyses must be seriously flawed and | proceeded to investigate the specific
details of Dr Brown’s methodologies

| find that Dr. Brown's recommendedKB 35% ROE for CGC lies completely
outside the zone of reasonableness and well outside the zone of currently
authorized rates of return for natural gés and electnc utiIitAes in the United States,
and, as such, is very difficult to take seriously. Dr. Brown’s draconian cost of
equity recommendation of only 8.35%, if ever adopted, would result in the lowest
rate of return award for a natural gas distribution or electric utility in the country,
and by a wide margin. | hesitate to think of its adverse consequences on
Investors and ratepayers. Moreover, Dr. Brown's recommended ROE lies well
outside the zone of his own comparable companies’ authorized ROEs. These
are clear indications that his return on equity recommendation for CGC is too
low. Overall, Dr. Brown's testimony contains several errors and logical

contradictions.
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Q. WHAT ARE THE BASIC CONCLUSIONS OF YOUR REBUTTAL TO DR.
BROWN'S COST OF EQUITY TESTIMONY?

A. Dr. Brown seriously understates CGC's required return on common equity.
Dr. Brown's testimony is highly irregular and faulty, and grossly understates
CGC's cost of equity. Dr Brown employs inappropriate and curious model
inputs throughout his analyses, which causes him to recommend returns that are
well below investors’ required returns. A proper application of cost of capital
methodologies would give results substantially higher than those that he
obtained Dr. Brown's overall testimony and recommendations are well outside
the mainstream of both financial theory and practice. As such, Dr. Brown’s
opinion as to an ROE for CGC i1s fundamentally unsupported and unreliable. | do
not believe that Dr. Brown's testimony can be credited with providing the
Tennessee Regulatory Authority (“TRA") with any expert analysis that can give it
insight in responsibly addressing the ROE issue in this case.

Q. PLEASE SUMMARIZE YOUR SPECIFIC CRITICISMS OF DR. BROWN'S
TESTIMONY.

A | have thirteen specific criticisms:

1. Return Recommendation Far Out of The Mainstream. Dr. Brown's
recommended return is completely outside the zone of currently allowed rates of
return for natural gas and electric utilities in the United States and for his own
sample of companies. The average allowed return on equity for gas utilities in
the years 2002 and 2003 was 11% for the average risk gas utility and 1s 11.1%

for the first quarter of 2004. These authorized returns exceed by a significant
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margin Dr Brown’s anemic 8.35% recommended return for CGC, a riskier than
average natural gas utility on account on its relatively small size. Furthermore,
the currently authonized ROE for Dr. Brown.’s own comparable companies is
much higher than his recommended ROE for CGC.

2. DCF Dividend Yield. Dr. Brown's diwdgnd yield component is
understated by approximately 30 basis points because it does not allow for
flotation costs, and a legitimate stockholder expense is left unrecovered.

3. DCF Functional Form. Dr Brown’s DCF formulation understates
the required return on common equity capital because he has misspecified the
DCF model. Use of the proper DCF functional form raises his estimate by
approximately 30 basis points.

4. Quarterly Timing of Dividends. Dr. Brown's dividend vyield
component is understated by 20 basis points because it ignores the time value of
quarterly dividend payments.

5. DCF Growth Rates. Dr Brown'’s virulent denunciation of Value Line
information as inaccurate, biased, unreliable, unworthy, and is unwarranted,
considering that he himself relied upon it in prior testimonies. Value Line is the
most widely circulated, widely-used, and prestigious source of investment
information to investors, researchers, educators, and Dr. Brown in past
testimonies, and has been in circulation for decades.

6. CAPM Formulation. Dr. Brown’s CAPM formulation is plain wrong,

misspecified, and contains a logical inconsistency.
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7. CAPM Risk-Free Rate. Dr. Brown's CAPM results are improper
because, among other reasons, his proxy for the rnisk-free rate is inappropriate.
The correct proxy for the risk-free rate in the CAPM is the return on long-term
Treasury bonds, and not the yield on short-term 90-day U.S. Treasury Bills or the
yield on corporate bonds

8. CAPM Functional Form. Dr. Brown's unconventional version of the
CAPM appears nowhere n the finance literature, much less in regulatory
proceedings, and s replete with errors.  For example, Dr. Brown uses two
different risk-free rates in the same CAPM His peculiar version of the CAPM
has never been adopted by a regulatory agency to the best of my knowledge.

9. CAPM Market Risk Premium. Dr. Brown's CAPM estimate is
downward-biased by a total of 190 basis points because: 1) it relies on geometric
averages of historical returns '|nstead _of arnthmetic a\.}erages, understating the
cost of equity by 165 basis points, and 2) it I1s stale and understates the cost of
equity by 25 basis points.

10. Beta Estimates. Dr. Brown’s beta estimates are preposterous, for
they imply that the common stocks of natural gas utilities are risk-free. His use
of homemade raw betas instead of the conventional adjusted betas seriously
understate his findings and recommendation.

11. CAPM and the Empirical CAPM (ECAPM). The plain vanilla version
of the CAPM used by Dr. Brown understates the Company’s required return on

equity by another 50 basis points.
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12. Risk Premium Approach. Dr Brown’s views on the historical risk
premium approach are unconventional, unsupported, and wrong.

13. Myriad Confusions. Dr. Brown I1s confused on several financial
issues throughout his testimony. For example, | was astonished by: a) his view
that common stock is not a long-term investment, b) his confounding of the
expected dividend yield and compounding in the DCF model, c) his mistaken
definiion of double leverage, d) his view on the negative benefits of
diversification, e) his misunderstanding of the distinction between actual realized
and expected returns, and f) his perplexing use of two widely different risk-free
rates in the same model, to name some. | address each of those items
individually below.

| also find that Dr Brown's criticism of my testimony are without foundation
and should be disregarded

1. ALLOWED RETURNS
Q. IS DR. BROWN'S RATE OF RETURN RECOMMENDATION COMPATIBLE
WITH CURRENTLY ALLOWED RETURNS IN THE NATURAL GAS UTILITY
INDUSTRY?
A. No, not at all. Allowed returns, while certainly not a precise indication of a
particular company's required return on equity capital, are nevertheless important
determinants of investor growth perceptions and investor expected returns. They

also serve to provide some perspective on the validity and reasonableness of Dr.

Brown's recommendation
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The average allowed return in the gas utlity industry in both the years
2002 and 2003 as reported by Regulatory Research Associates in its most recent
quarterly survey of regulatory decisions dated March 2004 was 11% for both
years. In the first quarter of 2004, the average authorized ROE is 11.1%. These
ROE awards exceed by a substantial margin Dr. Brown's recommended ROE of
8.35% for CGC, an above average risk utility in view of its small relative size.

| have also examined the range of returns currently allowed on common
equity for the ten natural gas utilities in Dr. Brown’s sample group as reported in
C.A. Turner Utiity Reports survey./ for July 2004. ‘The currently authorized

average ROE for Dr. Brown'’s sample, shown in Table 1 below, is nearly 11%:

TABLE 1 T
COMPANY % ALLOWED
ROE

Atmos Energy 10.99
Nicor Inc.
Keyspan Corp 10.20
LaClede Group
N. J. Resources 11.50
Northwest Natural Gas 10 20
Peoples Energy 11.20
Piedmont Natural Gas 11.30
Southwest Gas 10.69
WGL Holdings 10.95
AVERAGE 10.88%

Source C A Turner Utility Reports 07/04

In short, Dr. Brown's recommendation lies completely outside the
mainstream of currently allowed rates of return for Dr. Brown’'s comparable

companies, and well outside the mainstream of recently authorized returns for
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natural gas utilities in Unites States

2. DIVIDEND YIELD AND FLOTATION COST
Q. DO YOU HAVE ANY COMMENT ON DR. BROWN'S DIVIDEND YIELD
COMPONENT IN HIS DCF APPROACH?
A. Yes. | disagree with Dr Brown's dividend yield calculation in his DCF analysis
because It ignores flotation costs As | discuss below, total flotation costs
amount to 5%, which in turn amount to approximately 30 basis points for CGC.
Dr. Brown has thus understated CGC's return on equity by 30 basis points as a
result of this omission alone.
Q. IN YOUR DIRECT TESTIMONY, YOU STATED THAT THE RETURN ON
EQUITY SHOULD BE ADJUSTED TO INCLUDE AN ALLOWANCE FOR
FLOTATION COSTS. PLEASE COMMENT ON FLOTATION COSTS.
A. Flotation costs are very similar to the closing costs on a home mortgage. In
the case of issues of new equity, flotation costs represent the discounts that must
be provided to place the new secunties. Flotation costs have a direct and an
indirect component. The direct component represents monetary compensation
to the secunty underwriter for marketing/consulting services, for the nisks
involved in distributing the issue, and for any operating expenses associated with
the issue (printing, legal, prospectus, etc ). The indirect component represents
the downward pressure on the stock price as a result of the increased supply of
stock from the new issue. The latter component is frequently referred to as

"market pressure”.
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Flotation costs for common stock Is analogous to the flotation costs
associated with past bond issues which, as a matter of routine regulatory policy,
continue to be amortized over the life of the bond, even though no new bond
iIssues are contemplated. In the case of common stock, which has no finite life,
flotation costs are not amortized Therefore, the recovery of flotation cost
requires an upward adjustment to the allowed return on equity.

As demonstrated in my original testimony, the expected dividend yield
component of the DCF model must be adjusted for flotation cost by dividing it by
(1 - f), where f 1s the flotation cost factor.

Q. WHAT FLOTATION COST TREATMENT DID DR. BROWN RECOMMEND
IN THIS CASE?

A Dr. Brown's common equity return recommendation does not include any
allowance whatsoever for issuance expensé. | am surprised by Dr. Brown's
reluctance to accept flotation costs. The flotation cost allowance to the cost of
common equity capital I1s routinely discussed and applied in most corporate
finance textbooks.

Q. HOW DOES DR. BROWN RATIONALIZE THE OMISSION OF FLOTATION
COSTS?

A. Dr. Brown offers three arguments as to why a flotation cost allowance is
unwarranted. As | show below, all three arguments are unfounded.

Dr. Brown's first argument (Page 101 lines 1-9) is that when new stock is
issued above book value there is no need to compensate stockholders for a

hypothetical dilution of book value that does not exist | disagree. The simple
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fact of the matter is that in 1ssuing common stock, the company’'s common equity
account is credited by an amount less than the market value of the issue, so that
the company must earn slightly more on its reduced rate base in order to
produce a return equal to that required by shareholders The stock's market-to-
book value is irrelevant. The costs are there irrespective of whether the stock
trades above, below, or at book value.

Q. DO YOU AGREE WITH DR. BROWN’S SECOND ARGUMENT AGAINST
A FLOTATION COST ALLOWANCE?

A. No, | do not Dr. Brown’s second objection is that the flotation cost
adjustment “is a method where ratepayers are compensating the company for
the market’s judgment’. | have no idea how this argument relates to flotation
costs. He then presents a numerical example that‘purport-s to buttress this
argument. In his example, AGL Resources sells stock to the public at $25 per
share and nets $24 from the issue. Somehow, Dr. Brown draws the conclusion
that the ratepayers should not be hable for the difference and that inclusion of
flotation costs somehow makes them hable. Dr. Brown Is very confused on this
issue. The fact that the company nets $24 out of a $25 stock issue is precisely
why the flotation cost adjustment 1s required The simple fact of the matter is
that in issuing common stock, the Company's common equity account is credited
with an amount less than the market value of the issue, so that the Company
must earn slightly more on its reduced rate base in order to produce a return
equal to that required by shareholders. Going back to Dr. Brown's example, if

common stock is sold for $25, and let us say that investors require a 10% return,

10
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that is, $2.50 of earnings, but because of flotation costs the Company nets $24
from the issue, and its common equity account is credited by $24. In order to
generate the same $2.50 of earnings to the shareholders, from a reduced equity
base of $24, it i1s clear that a return in excess of 10% must be allowed on this
reduced equity base, here 10.42%, or 42 basis points flotation cost allowance.
Thus, Dr Brown’s own numerical illustration justifies the need for a flotation cost
allowance.
Q. DR. MORIN, SHOULD FLOTATION COSTS BE EXPENSED BY A
REGULATED UTILITY?
A. No, they should not Dr. Brown ends his confused discourse on flotation
cost by asking “why doesn’t the company book the flotation cost as an expense
in the first place?” The answer to that 1s simple. In theory, flotation costs could
be expensed and recovered through rates as they are incurred. This procedure
is not considered appropriate, however, because the equity capital raised in a
given stock issue remains on the utility's common equity account and continues
to provide benefits to ratepayers indefinitely It would be unfair to burden the
current generation of ratepayers with the full costs of raising capital when the
benefits of that capital extend indefinitely  Although flotation costs are not
expensed, they must nevertheless be recovered. Besides, expensing 1ssuance
costs of new issues assumes that the issuance costs associated with past
common’ stock issues have been fully recovered.

As | indicated in my initial testimony, unlike the case of bonds, common

stock has no finite life so that flotation costs cannot be amortized and must

11
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therefore be recovered via an upward adjustment to the allowed return on equity.

In short, Dr. Brown should have incorporated a flotation cost allowance in
his ROE recommendation. He thus understates the Company’s cost of equity by
30 basis points from this omission

3. DCF FUNCTIONAL FORM
Q. DR. MORIN, DO YOU HAVE AN-Y‘ CO.I\}IMENT ‘ON THE FUNCTIONAL
FORM OF THE DCF MODEL USED BY DR; BROWN?
A. Yes, | do | disagree with Dr.‘Brown’s dividend yield calculation in his DCF
analysis because he failed to mu|t|ply the spot dividénd yield by one plus the
expected growth rate (1 + g) as clearly required by the annual DCF model. This
flaw understates the return expected by the mveston" by approximately 30 basis
points For example, for a spot dividend yield of 5% and a growth rate of 6%, the
correct expected dividend yield is 5.0% times (1 + 0.06) which equals 5.3% and
not 50% The correct dividend yield to employ is the expected dividend yield,
here 5% times (1 + .06) which equals 5.3%

One fundamental assumption of the annual DCF model is that dividends
are received by investors annually at the end of each year and that the first
dividend is to be received by the investor one year from now. Since the
appropriate dividend to use in the annual DCF model is the prospective dividend
one year from now, rather than the current dividend yield, Dr. Brown’s approach
understates the proper dividend yield This creates a downward bias in his
dividend vyield component, and underestmates the return on equity by

approximately 30 basis points Incidentally, | know of very few rate of return

12
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“experts,” if any, that utilize the raw spot dividend yield in implementing the DCF
model.

Dr. Brown's statements on the dividend yield issue are confusing. He
argues on Page 99 that the use of the expected dividend yield rather than the
spot dividend yield “builds in compounding” and that 1s inconsistent with a prior
TRA order. Using the appropriate functional form of the DCF model has nothing
to do with compounding whatsoever The compounding that Dr. Brown is
referring to relates to the quarterly nature of dividend payments discussed below.

4. QUARTERLY DCF MODEL

Q. PLEASE COMMENT ON THE USE OF THE ANNUAL DCF MODEL.

A. The DCF model used by Dr. Brown assumes that dividend payments are
made annually at the end of the year and are increased once a year, while most
utilities in fact pay dividends on a quarterly basis. Since the stock price fully
reflects the quarterly payment of dividends, it is essential that the DCF model
used to estimate equity returns also reflect the actual timing of quarterly
dividends. In the same way that bond yield calculations are routinely adjusted to
reflect semiannual interest payments, It stands to reason that stock yields should
be similarly adjusted for quarterly compounding. It should be pointed out that the
quarterly DCF model uses the exact same assumptions as the annual DCF
model, but refines the latter so as to capture the exact timing of cash flows
received by the investor. By failing to recognize the quarterly nature of dividend
payments in his DCF computation, Dr Brown understates the required return on

equity capital by about 20 basis points.
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A bank rate on deposits which does not take into consideration the timing
of the interest payments understates the true yield of the investment if interest
payments are received more than once a year. The same is true for stocks.
Since the stock price employed in the DCF model reflects a quarterly stream of
dividends, it stands to reason that the quarterly nature of dividend payments be
explicitly recognized. Cash flows, that is, dividends, are actually received
quarterly. Thus, a quarterly model should be applied. . This is because investors
set prices based on the present value of the cash flows that they receive. Since
investors receive dividends quarterly, a -quarterly model best matches the
investor's expectations to the prices set in the market place and those prices
reflect the quarterly receipt of casH flows. . )

5. DCF GROWTH RATES
Q. WHAT GROWTH RATE ANALYSIS DID DR. BROWN EMPLOY?
A. Dr Brown employs an average of analysts’ growth forecasts contained in
the Zacks Investment Research and the Yahoo data base. | agree with Dr.
Brown’s use of analysts’ growth forecast as proxies for expected growth in the
DCF model. However, | would place considerably more weight on the Zacks
estimates rather than the Yahoo estimates. Serious investors, particularly
institutional Investors, are much more likely to rely on Zacks Investment
Research for reliable investment information than on Yahoo.
Q. DO YOU AGREE WITH DR. BROWN’S VIRULENT DENUNCIATIONS OF
VALUE LINE INVESTMENT SURVEY?

A No, absolutely not. A recurnng theme throughout Dr. Brown'’s testimony is

14
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his systematic denunciation of Value Line information as inaccurate, biased,
unreliable, and unworthy, although he himself relied upon it in prior testimonies.
Whether it 1s Value Line growth rates or Value Line betas, Dr. Brown is relentless
in his denigration of this prestigious investor information service. Value Line is
the most widely circulated, widely-used, and prestigious source of investment
information to investors, researchers, and educators, and has been in circulation
for decades

Q. DOES DR. BROWN ACCEPT VALUE LINE’'S GROWTH RATES?

A. No, he does not. He rejects the use of Value Line’s growth rates in the DCF
model because, according to. Dr Brown,- they ;hav_e not been accurate in
forecasting actual growth rates

Q. DO YOU AGREE WITH DR. BROWN’S REJECTION OF VALUE LINE
GROWTH FORECASTS?

A. No, his rejection of Value Line growth rates is unwarranted. Leaving aside
the strong possibility that Dr. Brown's rejection of Value Line growth data is
results-driven, he is wrong for three reasons.

First, at the conceptual level, Dr. Brown has missed the point. On pages 93
and 96, Dr. Brown describes Value Line growth forecasts as flawed because
such forecasts are consistently higher than actually achieved growth rates. The
accuracy of these forecasts in the sense of whether they turn out to be correct 1s
not at issue here, as long as they reflect widely held expectations. As long as
the forecasts are typical and/or influential in that they are consistent with current

stock price levels, they are relevant
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Second, Dr. Brown offers no serious published academic study refuting the

use of Value Line growth forecasts.

In a study of his own, he compares Value

Line’s growth projections with the actual compound growth over the past five

years and ten years on his Schedule 22, and concludes that the actual growth

rates do not match the forecast.

This study is flawed, for it compares apples and oranges.

Dr. Brown

computes growth rates using the compounding method while Value Line uses a

smoothing technique. Use of the compounding method of calculating growth is

vulnerable to a potential distortion.

If either the initial or terminal values are

unrepresentative, unusually high or low, the resulting growth rate will not truly

reflect the developments during the period. For example, if the terminal year

happens to be one of severely depressed earnings due to inflation or acute

regulatory lag, and the initial year reflects an economic boom, the indicated

growth rate will be unrealistically low On the other hand, if conditions were

changed, the reverse might be true. Value Line avoids this potential distortion by

using smoothed compound growth rates; instead of using single years' data as

end points, the averages of the first few and last few years’ data are used. The

latter method is preferable because it involves less subjective judgment. Base

periods used in the Value Line computation are three-year averages in order to

temper cyclicality and to mitigate any potential distortion due to sensitivity to end

points. Dr Brown did not utilize such smoothed historical compound growth

rates when comparing actual growth rates with Value Line growth rates, and has

thus compared apples with oranges.
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My third objection to Dr. Brown’s attack on Value Line growth rates is that
the Yahoo and Zacks growth rates he utilizes in his DCF analysis are subject to
the same alleged criticism as Value Line’s growth rates.  Dr. Brown did not
conduct any study to gauge the accuracy of Yahoo and Zacks growth rates, as
he did Value Line’s  What if Value Line growth rates turned out to exceed
Zacks' and Yahoo's growth rates in accuracy? Dr.Brown is silent on that
possibility _ (

6. CAPM ESTIMATE\S
Q. DOES DR. BROWN EMPLOY A CAPM ESTIMATE?
A Yes, he does. Starting on page 105, Dr. Brov{/ﬁ performs a CAPM analysis.
Q. DO YOU AGREE WITH DR. BROWN’S CAPM ANALYSIS?
A No, | do not. Dr. Brown's CAPM analysis is replete with errors, both
conceptual and methodological and should be dismissed in its entirety. Dr.
Brown's CAPM analysis is flawed for five reasons. First, Dr. Brown's proxy for
the risk-free rate 1s wrong. Second, Dr. Brown has employed a stale and
erroneous input In estimating the historical market risk premium. Third, his use
of personally crafted raw beta instead of the more conventional adjusted betas is
totally inappropnate. Fourth, the use of the plain vanilla CAPM understates the
cost of capital. Fifth, and perhaps even more importantly, Dr. Brown's
homespun version of the CAPM is wrong, unprecedented, and logically
inconsistent. | shall discuss each of these flaws in turn. 1 find that confusion is

rampant in this entire section of Dr Brown’s testimony
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7. CAPM RISK-FREE RATE

Q. PLEASE COMMENT ON DR. BROWN'S PROXY FOR THE RISK-FREE
RATE IN THE CAPM.

A. In his discussion of the CAPM on Page 110, Dr. Brown argues that the
appropniate proxy for the nsk-free rate of return is the yield on 90-day Treasury
bills, rather than the yield on long-term Treasury bonds which | used in my direct
testmony. | disagree. The appropriate proxy for the risk-free rate in the CAPM
is the return on long-term Treasury bonds, and not the yield on short-term
Treasury bills This is simply because common stocks are long-term instruments
more akin to long-term bonds than to 90-day short-term securities. In a nisk
premium model, the ideal estimate for the risk-free rate has a term to maturity
equal to the security being analyzed. Because common equity has an infinite
life-span, the inflation expectations embodied in its market-required rate of return
will be equal to the inflation rate anticipated to prevail over the long-term. Among
U.S. Treasury securities, U.S. Treasury bonds have the longest term to maturity.
Therefore, U S Treasury bonds will more closely incorporate within their yield the
inflation expectations that influence the prices of common stocks than do U.S.
Treasury Bills.

While in theory, the yield on 90-day Treasury Bills is virtually niskless, in
practice, it fluctuates widely, leading to volatile and unreliable equity return
estimates Incidentally, | was astonished by Dr. Brown' statement on page 20
that he does not view the yields on 90-day Treasury Bills as volatile. It 1s well

known that the contrary is true, and that indeed short-term rates are highly
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volatile relative to long-term interest rates.

Starting on page 88 and through page 90, Dr. Brown makes some
astounding statements regarding the use of long-term debt securities in general.
First, he argues that investors are not making a long-term investment when
buying shares of AGL Resources or comparable companies. He bases this
curious statement on his study of the turnover rates of stock ownership for AGL
Resources and for each comparable company As far as Dr. Brown is concerned
(see also page 122 of his testimony), turnover rates of one to three years in
common stocks somehow confirm his viewpoint that common stock is not a long-
term investment. This argument is totally without merit.

The expected common stock return' IS ba'sed on very long-term cash flows,
regardless of an individual's holding time period Dr. Brown is essentially saying
that an investor buying a stock for one day will require a very low return, say the
overnight yield on broker call loans of 2%. Another investor buying the same
stock for 90 days will require a slightly higher return, say the yield on Treasury
bills of 3%. Another investor, still buying the same stock, but for a longer horizon
of 5 years will require a higher yield still, say 5%. This view is illogical. An
investor will require a return which reflects the risk of the stock, irrespective of
holding period. It is a well known fact that the DCF model is insensitive to
holding period. The latter point 1s formally demonstrated on pages 111-114 in

Chapter 4 of my book, Regulatory Finance, attached as Exhibit RAMREB-1.

Since common stock 1s a very long-term investment because the cash

flows to investors in the form of dividends last indefinitely, the yield on very long-
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term government bonds is the best measure of the risk-free rate. The expected
common stock return is based on very long-term cash flows, regardless of an
individual's holding time period. Moreover, utility asset investments generally
have very long-term useful lives and should correspondingly be matched with
very long-term maturity financing instruments. |
A strange statement on page 110 is indicative of Dr. Brown’s confusion:

“In this case | am using the three-month U.S. Treasury Bills. The three-

month rate is based on a long-term perspective of the riskless rate....
| am at a complete loss to make any sense out of this contradictory statement.

8. CAPM Fle(’:TIONAL FORM
Q. IS THE CAPM VERSION EMPLOYED BY DR. BﬁOWN APPROPRIATE?
A. No, iti1s not. The standard CAPM as it appears in all finance and investment
textbooks and in Dr. Brown’s testimony on page 108 has the following form:
Ke = R + B(Ru-Rg)

The CAPM expression states that the return required by investors is made up of
a rnisk-free component, Rg, plus a nsk premium given by B(Ru - Rg). However,
this is not the format actually employed by Dr. Brown. After having made a case
for the use of 90-day Treasury Bills as proxies for the nisk-free rate, Dr. Brown, in
a complete turnabout, decides to use the cost of long-term corporate debt of
6 74% as a proxy for the risk-free rate instead of the yield on three-month
Treasury Bills

There are serious problems with this approach. First, and clearly,

corporate debt is not risk-free  Second, there is a flagrant contradiction in Dr.

20



10

11

12

13

14

15

16

17

18

19

20

21

22

23

Chattanooga Gas Company
Rebuttal Testimony of Roger A Morin

Brown’s CAPM. In the CAPM equation shown above, the risk-free rate Rr is the
same nisk-free rate in both terms of that equation. Yet, Dr. Brown uses one
proxy for the Re In the first term of that equation (the cost of corporate debt) and
a different proxy for the same R in the second term (the yield on three-month
Treasury Bills This is totally inconsistent and illogical. Dr. Brown has redefined
his own version of the CAPM to read as.
Ke = Ky + PB(Rm-Re)
where the risk-free rate is the cost of corporate debt (K4) in one term of the
CAPM and the yield on three-month Treasury Bills in the other term. | have yet
to see Dr. Brown's self crafted and unconventional version of the CAPM
anywhere in the finance hterature, much less in regulatory proceedings.
9. CAPM: MARKET RISK PREMIUM

Q. DR. MORIN, PLEASE COMMENT ON DR. BROWN'’S ESTIMATE OF THE
MARKET RISK PREMIUM COMPONENT OF THE CAPM.
A. In order to determine the market risk premium component of the CAPM, Dr
Brown uses the historical difference between common stock returns (12.2%) and
90-day Treasury Bill returns (3 83%) reported in the Ibbotson Associates
Valuation 2003 Yearbook for the 1926 — 2002 period. This difference is 6.41%,
as shown on his Schedule 27. | disagree with his estimate of the market risk
premium.

First, Dr. Brown relies on the geometric average market risk premium of
reported by |bbotson Associates msiead of the correct arithmetic average.

Second, Dr. Brown'’s estimate of the market risk premium is stale and should
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have relied on the current 2004 version of the Ibbotson Yearbook instead of the
2003 edition | shall now discuss these two issues.in turn.

Q. ARE ARITHMETIC AVERAGES OR GEOMETRIC AVERAGES
APPROPRIATE IN MEASURING EXPECTED RETURN FROM HISTORICAL
RETURN DATA?

A. Only arithmetic averages are appropriate. Dr. Brown has erroneously relied
on the geometric mean return rather than on the arithmetic mean return in his
CAPM analysis discussed on pages 110-1_11 and shown on Schedule 27 of his
testimony. Only arithmetic means are cofrect for forecasting purposes and for
estimating the cost of capital. As demonstrated formally in Chapter 11 of my

book, Regulatory Finance, and in Brealy & Myers’ best-selling corporate finance

textbook, Principles of Corporate Finance, only arithmetic averages can be used

as estimates of cost of capital, and the geometric mean is not an appropriate

measure of the cost of capital

Most of the scientific literature argues that, when estimating the cost of
capital, the historical risk premium should be measured as the arithmetic mean of
the periodic common stock returns minus the arithmetic mean of the periodic
government bond returns. Quotes from celebrated university-level textbooks in
the field of corporate finance and investment management are noteworthy.
Brealey & Myers in their best-selling corporate finance textbook (“Principles of

Corporate Finance,” McGraw Hill, 7™ ed, 2003) opt strongly for the arithmetic

mean.
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“Thus the arithmetic average of the returns correctly measures the

opportunity cost of capital for investment of similar risk...”

“Moral: If the cost of capital is estimated from historical returns or risk
premiums, use anthmetic averages, not compound annual rates of return

(geometric averages).”

Brigham & Gapenski Iin their widely-used corporate finance text

(“Financial Management: Theory and Practice,” 8th ed., Dryden Press, 2002)

point out that the anthmetic average is more consistent with CAPM theory as one
of its key underpinning assumptions s that investors are supposed to focus, in
their portfolio decisions, upon returns in the next period and the standard
deviation of this return. To the extent that this next period is one year, the
preference for the arithmetic mean which derives from a set of single one year
period returns follows. It is also noteworthy that one of the crucial assumptions
inherent In the pioneering CAPM is that investors are single-period expected
utility of terminal wealth maximizers who choose among alternative portfolios on

the basis of each portfolio’s expected return and standard deviation.

The prominent Ibbotson Associates “Stocks, Bonds, Bills and Inflation

Yearbook 2004” cites-

“The arithmetic average equity risk premium can be demonstrated to be
most appropriate when discount future cash flows.  For use as the
expected equity risk premium in either the. CAPM or the building block
approach, the anthmetic mean or the simple difference of the arithmetic
means of stock market returns and riskless rates is the relevant number.
This is because both the CAPM and the building block approach are
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additive models, in which the cost of capital is the sum of its parts. The
geometric average is more appropriate for reporting past performance,

since it represents the compound average return.”

“The argument for using the arithmetic average is ‘quite
straightforward.  In looking at projected cash flows, the equity risk
premium that should be employed is the equity risk premium that is

expected to actually be incurred over the future time periods.

Bodie, Kane, and Marcus in their widely-used investment textbook

(“Investments,” McGraw-Hill Irwin, 2002) cite

“Which is the superior measure ef investment performance, the arithmetic
average or the geometric average? The geometric average has
considerable appeal because it represents the constant rate of return we
would have needed to earn in each year to match actual performance over
some past investment period. It is an excellent measure of past
performance. However, if our focus is on future performance, then the
arithmetic average is the statistic of interest because it is an unbiased
estimate of the portfolio’s expected future return (assuming, of course, that
the expected return does not change over time). In contrast, because the
geometric return over a sample period is always less than the arithmetic
mean, it constitutes a downward-biased estimator of the stock’s expected

return in any future year.”
“Again, the arithmetic average is the better guide to future performance.”

Another way of stating the Bodie, Kane, Marcus argument in favor of the

arithmetic mean is that the latter 1s the best estimate of the future value of the
return distribution because 1t represents the expected value of the distribution. It

Is most useful for determining the central tendency of a distribution at a particular
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time, that 1s, for cross-sectional analysis The geometric mean, on the other
hand, 1s best suited for measuring an investment's compound rate of return over
time, that is, for time-series analysis  This I1s the same argument made by
Ibbotson Associates In Stocks, Bonds, Bill, énd Inflation: 2004 Yearbook cited
earlier where 1t 1s shown, using probability theory, that future terminal wealth is
given by compounding the anthmetic mean, and not the geometric mean. In
other words, if we accept the past as prologue, the best, estimate of a ’future
year's return based on a random dlstributbn ‘of th:a prior years’ returns is the
anthmetic average. Statistically, it 1s our best guess for the holding-period return
in a given year. If we wish to estimate the ending value of an investment over a
multiyear horizon conditioned on past experience, however, we should use the

geometric return. The following example illustrates this point.

Suppose you plan to invest $1,000 in an index Fund, and you Wish to
estimate the most likely value of your investment five years from now. You base
your estimates on annual return results ending in 2004, shown on the table
below. The arithmetic mean return equals 11.2%, while the geometric. mean
equals 93%. Your best estimate for next year's return, or any single year's
return for that matter, equals 11.2% because there 1s a 1 in 10 chance of
experiencing each of the observed returns. However, the best estimate for the
terminal value of your fund 1s $1,562 based on the geometric mean, derived by

raising 1.112 (1 + the geometric mean) to the 5™ power and multiplying this value

by $1,000
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Annual Returns Index Fund

1995 9.99%
1996 1.31%
1997 37.43%
1998 23 07%
1999 33.36%
2000 28 58%
2001 21.04%
2002 -9.11%
2003 -11.88%
2004 -22.10%
Arthmetic Mean 11.2%
Geometric Mean 9.3%

Q. WHAT IS THE EFFECT OF USING THE GEOMETRIC MEAN RATHER
THAN THE ARITHMETIC MEAN ON DR. BROWN'S RECOMMENDATlON?
A. The effect of using the geometric mean market risk premium of 6.41% rather
than the arithmetic mean of 8.6% I1s to decrease Dr Brown's estimate of the
market risk premium by 2.2%, that 1s, the difference between the arithmetic and
geometric mean market nsk premium reported in the aforementioned |bbotson
Associates publication.

| also note that the widely-cited Ibbotson Associates publication cited
earlier and from which Dr. Brown's market return estimate is derived contains a
detailed and rigorous discussion of the impropriety of using geometric averages
in estimating the cost of capital There 1s no theoretical or empirical Justlficatlon
for the use of geometric mean raiteé of re@urné. | know of no textbook on finance
or scientific journal article W-hI(.:h advocates the use of the ge-ometric mean as a

measure of the appropriate discount rate in computing the cost of capital or in
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computing present values In short, Dr: Brown's estimate of the market risk
premium 1s downward-biased by 220 basis pomts,:that |s: the difference between
the average of the geometric and arithmetic average market risk premiums
reported in the Ibbotson Associates publication and the correct arltﬁmetic
average market risk premium Using a beta estimate of 0.75 for natural gas
utilities, this in turn translates into a sizable downward bias of 165 basis points.
Q. CAN YOU PROVIDE A BRIEF EXPLANATION AS TO WHY THE
ARITHMETIC MEAN IS THE CORRECT METHOD FOR ESTIMATING THE
COST OF CAPITAL?

A. Yes. The use of the anthmetic mean appears counter-intuitive at first
glance, because we commonly use the geometric mean return to measure the
average annual achieved return over some time period. For example, the long-
term performance of a portfolio is frequently assessed using the geometric mean
return.

But performance appraisal is one thing, and cost of capital estimation is
another matter entirely In estimating the cost of capital, the goal is to obtéin the
rate of return that investors expect, that 1s, a target rate of return. On average,
investors expect to achieve their target return. This target expected return is, in
effect, an arnthmetic average. The achieved or retrospective return is the
geometric average. In statistical parlance, the arithmetic average is the unbiased
measure of the expected value of repeated observations of a random variable,

not the geometric mean
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The geometric mean answers the question of what constant return you
would have had to achieve in each year to have your investment growth match
the return achieved by the stock market. The arithmetic mean answers the
question of what growth rate I1s the best estimate of the future amount of rﬁoney
that will be produced by continually reinvesting in the stock market. It is the rate
of return which, compounded over multiple periods, gives the mean of the
probability distribution of ending wealth. Only the arithmetic mean is apprdpriate
for calculations of the cost of capital. Appendix 1 in Chapter 11 of my;book,

Regulatory Finance, provides a numerical example to show that the arithmetic

mean is appropriate for calculations of the cost of capital. It is attached as
Exhibit RAMREB-2 ‘

While the geometric mean may be an adequate estimate of performance
over a long period of time, this does not contradict the statement that the
anthmetic mean compounded over the number of years that an investrﬁent is
held provides the best estimate of the ending wealth value of the investment.

The reason is that an investment with uncertain returns will have a higher
ending wealth value than an investment that simply earns (with certaihty) its
compound or geometric rate of return every year. In other words, more r;noney,
or terminal wealth, is gained by the occurrence of higher than expected returns
than is lost by lower than expected returns |

In capital markets, where réturns are ;':1 prob;5lllty distribution, the answer

that takes account of uncertainty, the arithmetic mean, is the correct one for

estimating discount rates and the cost of capital
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Q. CAN YOU ILLUSTRATE WHY THE ARITHMETIC MEAN !S A
SUPERIOR MEASURE OF INVESTOR EXPECTED RETURN THAN . THE
GEOMETRIC MEAN BY MEANS OF A NUMERICAL EXAMPLE?

A. Yes. As shown in the table below, consider' a stock that will either
double in value (return = 100%) with a probability of 0.5, or halve in value (;'eturn

= -50%) with probability of 0.5

Outcome Final value 1-yr return
Of $1 invested

Double  $2.00 100%

Halve $0.50 -50%
Suppose that the stock’s performance over a two-year period is representaiive of
the probability distribution, doubling in one year (ry = 100%) and halving in the
next (r = -50%). The stock’s price ends up exactly where it started, ahd the
geometric average annual return over the two-year period, rq, Is zero:

Torg = [(1+r)(1+r)]"
= [(1+1)(1- 50" =1
g =20

confirming that a zero year-by-year return would have replicated the totalz return
earned on the stock The expected annual future rate of return on the stock is
not zero, however. It is the arthmetic average of 100% and -50%, (100-50)/2 =

25% There are two equally likely outcomes per dollar invested: either a gain of

$1 when r = 100% or a loss of $0 50 when r = -50%. The expected profit.is ($1-
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$.50)/2 = $ 25 for a 25% expected rate of return. The profit in the goodv year
more than offsets the loss Iin the bad year, despite the fact that the geometric
return is zero The arithmetic average return thus provides the best guide to
expected future returns, as shown in Exhibit RAMREB-2 from Chapter 11 of my

book, Regulatory Finance.

Q. IS DR. BROWN’S ESTIMATE OF THE HISTORICAL MARKET :R|SK
PREMIUM UP TO DATE?
A. No, itis not. The Ibbotson Associates Stocks, Bonds, Bills, and /n:flation
2003 Yearbook reports a market risk premiu'm of 6.41% as discussed abO\?/e. It
is not clear to me as to why Dr. Brown did not use the more recent and up tb date
2004 edition of the Ibbotson Yearbook The current edition reports a mark:et risk
premium of 6.7% versus Dr Brown’s 6.4%  Using the current edition iof the
Ibbotson Yearbook instead of the stale version employed by Dr. Brown rais;es the
market risk premium by 30 basis points (6.7% versus 6.4%) and the iCAPM
return on equity estimate by almost 25 basis points (the difference betweeﬁ 6.7%
and 6.4% times a beta estimate of 0.75)

10. CAPM: BETA ESTIMATES
Q. WHAT BETA ESTIMATES DOES DR. BROWN RELY UPON IN HIS CAPM
ANALYSIS?
A. Dr. Brown relies on self crafted beta estimates and also on Yahoo, AdL, and

Lycos estimates displayed on Schedule 28 of his testimony. Dr. Brown épends

a considerable amount of time denouncing Value Line's beta estimateé, and

"' The following 1llustration 1s adapted from Bodie, Kane, and Marcus, Investments, McGraw Hill, 5t
Edition, Chapter 24
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devotes some ten pages of his testimony to that issue. This section of his
testimony is reminiscent of his virulent and unjustified attacks on Value Line’s
growth estimates discussed earlier In a nutshell, Dr Brown finds Value Line's
beta estimates of 0 75 for natural gas utility stocks too high for his liking. His
distaste for Value Line betas I1s grounded on Value Line's usage of so-galled
“adjusted betas” versus unadjusted, or “raw,” betas. Dr. Brown argues fc:>r the
latter and condemns the use of adjusted betas.

To add more fuel (smoke?) to the fire, Dr. Brown compares Value! Line
betas to his own estimates and concludes that Value Line estimates far e):<ceed
his own and therefore must be wrong He further argues that Value Line betas
are not standard practice and should be rejected. | disagree entirely witih Dr.
Brown discussion of beta estimates for reasons discussed below. Dr. Brown’s
beta estimates of nearly zero are preposterous and imply that natural gas ;utility
stocks are risk-free  These estimates should be totally rejected.

Q. ARE RAW BETAS APPROPRIATE FOR USE IN THE CAPM?

A. No, they are not. The unadjusted raw betas computed by Dr. Browr!1 and
reported by some commercial serviceé are Inappropriate to use In a CAPM
analysis, while adjusted betas are apprbprlate. Current stock prices r?eﬂect
expected risk, that i1s, expected beta, rather than hls'gorical risk or historicalgbeta.
Historical betas, whether raw or adjusted, are only surrogates for expectedébeta.
The best of the two surrogates 1s adjusted beta. This 1s why Value Liné and

other well-known investment information services used by institutional investors

such as Bloomberg and Merrill Lynch report adjusted betas. Dr Brown should

31



10

11

12

13

14

15
16
17
18
19
20
21
22

23

24

25

Chattanooga Gas Company
Rebuttal Testimony of Roger A Morin

have employed adjusted betas rather than raw betas for three reasons: (1I) the
use of adjusted betas is consistent with both the empirical and academic firjmance
literature on the subject, as discussed below; (2) adjusted betas from comm:ercial
sources are In fact used by the ;najority‘ of practitioners and fir:mance
professionals In other words, investors are most likely to rely on such vyidely
available betas, and are very unlikely t'o manufacttjre betas in making investment
decisions or rely on the unconventional betas of the sort estimated by Dr. Bfrown;
(3) the betas implied by regulators’ allowed ROE decisions are certainly
consistent with the use of adjusted betas. | shall now discuss each of :these
issues in turn

Q. WHAT DOES THE FINANCE LITERATURE HAVE TO SAY ON THE
APPROPRIATE BETA MEASURE? |

A. The recommended use of adjusted betas i1s widespread in mainstream
investment and corporate finance textbooks. See for example:

Brigham, E.F. and Gapenski, L.C, Financial Management: Theor\f/ and
Practice, 8th ed., Dryden Press, 2002, Chapter 7, page 268.

Damodaran, A., Investment Valuation, Wiley Finance, 2001, pages 1$6-7.

Damodaran, A., Corporate Finance' Theory and Practice, 2" ed., Wiley
Finance, 2001.

Numerous studies have considered the question of beta measurement and
generally reached similar conclusions The betas tended to regress toward the

mean; high-beta portfolios tended to decline over time toward unity, while low-
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beta portfolios tended to increase over time toward unity. True betas not only
vary over time but have a tendency to move back toward average levels.

Statistically, betas are estimated with error Therefore, high estimated
betas will tend to have positive error (overestimated) and low estimated betas will
tend to have negative error (underestimated). Therefore, it is necessary to
squash the estimated betas in towards 1.00. One way to do this is by the use of
adjusted betas, which is commonly performed by investment services such as
Value Line, Bloomberg, and Merrill Lynch.

Well-known college-level finance textbooks routinely discuss the use of
adjusted betas, as illustrated above Adjusted betas are routinely provided by
investment services such as Value Line, the most widely circulated source of
investment information to investors, Merrill Lynch, Ibbotson Associates, and
Bloomberg. In accordance with this approach and with the empirical literature
which strongly supports this procedure, the same beta adjustment procedures
are in order Commercial betas computed by various investment services give
2/3 weight to the measured raw beta and 1/3 weight to the prior value of 1.0 for
each stock. This widely-used formula essentially pushes high betas down toward
1.0 and low betas up toward 1.0 These orthodox beta adjustment procedures
are not only widely performed by mvéstrﬁent services bﬁt are routinely accepted
and used by regulators.

Q. WHAT DOES THE EMPIRICAL FINANCE LITERARURE HAVE TO SAY
ABOUT ADJUSTED VERSUS RAW BETAS?

A. With respect to the relevant empirical evidence, Blume ("On the Assessment
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of Risk", Journal of Finance, March 1971) examined the stability of beta for all
common stocks listed on the NYSE, and found a tendency for a regression of the
betas toward 1.00. Blume demonstrated that the Value Line adjustment
procedure anticipates differences between past and future betas. Chen ("Beta
Nonstationarity, Portfolio Residual Risk, and Diversificatlor;", Journal of Financial
and Quantitative Analysis, March 1981) also analyzed the variability of beta and
suggested employing the Bayesian adjustment approach employed by beta
producers (Merrill Lynch, Value Line) to estimate time-varying betas.
As far as the time-series behavior of utility betas 1s concerned, a comprehensive
study of utility beta measurement methodology by Kryzanowski and Jalilvand,
"Statistical Tests of the Accuracy of Alternative Forecasts. Some Results for
U S. Utility Betas,” The Financial Review, Fall 1983, concludes that raw
unadjusted beta of the type used by Dr. Brown is one of the poorest beta
predictors, and I1s outperformed by the Value Line — Bloomberg - Merrill Lynch
Bayesian beta approach. In other words, the beta adjustment procedure used by
Investment services gives far better predictions than the unadjusted figures. |
note that the Ibbotson Associates 2003 Yearbook, the same publication on which
Dr. Brown relies elsewhere in his testimony, also uses adjusted betas, as
developed by Vasicek, and that the Vasicek adjusted betas are nearly identical to
the Value Line adjusted betas, the latter being a special case of the Vasicek
adjustment.

As a practical matter, a rational investor i1s much more likely to rely on

widely disseminated commercially-available beta estimates in making investment
l
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decisions such as those provided by Value Line and Bloomberg rather than rely
on homemade or relatively unknown estimates ‘such as the beta estimates used
by Dr Brown.

Dr. Brown cites an excerpt from Grinblatt & Titman finance textbook to
defend his use of adjusting betés toward their industry averag;es rather than one.
While this may make sense for a stable mduqstr'y with an unchanging risk pattern,
the idea of adjusting beta toward the. industry average for an industry in a state of
flux and which i1s experiencing rising risks Is unr‘easonable. Clearly, the historical
beta of the energy utility industry 1s a downward-biased measure of the current
beta risk of the industry. Perhaps, Dr. Brown should have heeded Professor
William Sharpe’s advice in his best-selling investment textbook.

"...the adjusted betas are closer in magnitude to the subsequent
historical betas than are the unadjusted betas. This suggests that the
adjusted historical beta is a more accurate estimate of the future beta
than the unadjusted historical beta." (Sharpe, W., Investments,
Prentice Hall, 5th ed., N. J., 1995, page 530)

The belief that the empirical studies supporting the use of adjusted betas
were not performed exclusively on utility stocks and, therefore, inapplicable to
utility companies is premised on a study by Gombola and Kahl ("Time-Series

Processes of Utiity Betas: Implications for Forecasting Systematic Risk,"

Financial Management, Autumn 1990) who showed that there is Indeed a

tendency of betas to regress towards their mean value for individual stocks. But
based on their analysis of utility stocks, the Gombola & Kahl results suggest a
regression tendency for utility betas to regress toward their grand utility mean

and not toward the grand average of 1.0
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The difficulty with this argument 1s that the risks of utility stocks have
escalated substantially after the period of study used in these studies because of
restructuring, deregulation, and nsing competition and, therefore, the true utility
betas have escalated toward 1.0, as | show below.

This hypothesis can be verified as follows. To see whether utiity raw
betas tend toward the market average of 1.00 or toward the industry average,
Professor Damodaran’s (New York University, Stern School of Business)
extensive Web site reports the following Value Line beta estimates for the electric
utillity industry over the past five years, shown in graphical form. The same is

presumably true for natural gas distribution utility betas.

Electric Utility Industry
Adjusted Betas 1999-2003
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The betas shown in the graph are 'adjusted betas in keeping with
Investment practices and in keeping with the academic literature on the subject.

As noted earlier, adjusted betas reported by Value Line give 2/3 weight to the
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“raw” or calculated beta and 1/3 weight to the market beta of 1.0%. Running the
process In reverse, the implied raw-betas can be calc.;_ulatevd and they are shown

In the graph below.

Electric Utility Industry
Unadjusted Betas 1999-2003
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The strong upward escalating trend is clear from the graph, showing a
steady uninterrupted ascent of raw betas, rather than convergence toward some
industry level. Hence, the need to employ adjusted betas as does the majority
of commercial beta services and presumabley the majority of investors.

Q. WHAT DO REGULATORY DECISIONS IMPLY AS TO THE APPROPRIATE
MEASURE OF BETA?

A. | examined the betas implicit in regulatory ROE decisions to see whether they
were consistent with raw betas or adjusted betas The CAPM framework can be

used to quantify the beta implicit in the allowed risk premiums for regulated

2 The standard definition of Adjusted Beta used by Value Line i1s as follows
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utities. According to the CAPM, the risk premium is equal to beta times the
market risk premium:
Risk Premum = B (R, - R)
Solving for beta, we obtain:
B = RiskPremium/(R, - R;)

| examined the betas implied in hundreds of regulatory decisions for
utilities 1n the United States over the period 1995-2004. Inserting the allowed
average risk premium of 5 3% In several hundred decisions over the last decade
and a market rnisk premium of 7.0% in the above equation, the implied beta is
0.75. Using a market rnisk premium of 6 5%, the implied beta is 0.81. These
implied regulatory betas are virtually identical to the adjusted beta estimates
reported by Value Line for electric and gas utilities and are clearly inconsistent
with raw beta estimates and totally at odds with Dr. Brown's beta estimates that
are close to zero
Q. DR. MORIN, CAN YOU PROVIDE ADDITIONAL EVIDENCE AS TO THE
SUPERIORITY OF ADJUSTED BETAS?
A. Yes. From the preceding discussion, it is quite clear that reliance on adjusted
betas — widely used in the financial community — provides a more accurate
perspective of the utility risk/return relationship than the raw unadjusted beta. To
further confirm Value Line’s beta estimate of 0.75, | have examined another
measure of risk, namely, relative standard deviations of market returns, which

measures total market risk (both diversifiable and non-diversifiable) rather than

Adjusted Beta =0 3333 + 0 6666 x Raw Beta
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just non-diversifiable market nsk.  The average standard deviation of returns of
utlity companies relative to the standard dewaiioh of the overall aggregate
market 1s 0.75, the same as Value Line's ‘beta estimate, confirming its
reasonableness.
Q. WHAT DO DR. BROWN’S BETA ESTIMATES IMPLY ABOUT THE RISK
OF UTILITY STOCKS?
A. Dr. Brown’s beta estimates shown on the next to last column of his Schedule
28 are virtually zero, implying that natural gas utility stocks are risk-free
instruments. Several estimates are even negative, implying that some natural
gas stocks should be attributed a return less than the risk-free rate. This is
nonsense, unimaginable, and should be rejected by the TRA.
Q. DOES DR. BROWN OFFER ANY EVIDENCE TO SUPPORT HIS USAGE
OF RAW BETAS?
A Yes, he does To support his use of raw betas, Dr. Brown cites an obscure
consultant report commissioned by the Australian government in 2002, prepared
by the Allen Consulting Group in Australia  That particular study recommended
the use of raw beta estimates, according to Dr. Brown. Dr. Brown does not tell
us whether the Australian regulatory authorities endorsed and implemented the
findings of that report. In fact, Australian regulators do not subscribe to either
that particular consultant’s viewpoint or to Dr Brown'’s notion of raw betas.

The following table reports the betas for Australian utilities actually used
by Australian regulators. These estimates are a far cry from Dr. Brown’s near-

zero beta estimates, and are in the 0.80 — 1 00 range for T&D electric utilities,
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nearly identical to the Value Line estimates for U-S. utilities.

Equity Betas in Regulatory Decisions on Electricity Networks

Determination & Date Regulator Equity Beta
NSW electricity DNSPs, 12/1999 " IPART 0.77-1.14
Transgrid, 1/2000 ACCC 0.78-1.24
Victorian electricity distnibution 9/2000 ESC 1.00
SMHEA transmission, 2/2001 ACCC 0.75-1.24
Qld electricity distribution 5/2001 QCA 0.71
Powerlink, 10/2001 ACCC 1.00
ElectraNet, 12/2002 ACCC 1.00
SPI PowerNet 12/2002 ACCC 1.00

Source KPMG, "The Appropriate Weighted average cost of capital for the
electricity distribution network”, Table 11, submitted to IPART, March 2003

Q. WHAT BETAS DID THE CONSULTANT REPORT REFERENCED BY DR.
BROWN ACTUALLY USE?

A. The report prepared by the Allen Consulting Group for the ACCC on betas
for regulated gas transmission activities cited by Dr. Brown in fact recommends
the use of adjusted betas sourced from Bloomberg, and not the raw betas
championed by Dr. Brown. It appears that Dr. Brown’s own reference actually
contradicts his position and supports the use of adjusted betas a la Value Line
and Bloomberg

Q. DR. MORIN, WHAT DO YOU CONCLUDE FROM DR. BROWN’S BETA
ESTIMATES IN HIS CAPM ANALYSIS?

A. Dr. Brown's erroneous beta estimates should be completely disregarded.
Value Line beta estimates provide far superor proxies for beta in the CAPM and

are relied upon by investors
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11. CAPM AND THE EMPIRICAL CAPM

Q. DO YOU AGREE WITH DR. BROWN’S USE OF THE RAW FORM OF THE
CAPM TO ESTIMATE THE COST OF CAPITAL?
A. No, | do not | believe that the plain vanilla version of the CAPM should be
supplemented by the more refined version of the CAPM.  There have been
countless empirical tests of the CAPM to determine to what extent security
returns and betas are related in the manner predicted by the CAPM. The results
of the tests support the idea that beta is related to security returns, that the risk-
return tradeoff 1s positive, and that the relationship I1s linear. The contradictory
finding 1s that the nisk-return tradeoff is not as steeply sloped as the predicted
CAPM. That is, low-beta secunties earn returns somewhat higher than the
CAPM would predict, and high-beta securities earn less than predicted. Dr.
Brown ignores completely this important financial literature which reports one of
the most well-known results in finance> A CAPM-based estimate of the return
on capital underestimates the return required from low-beta securities and
overstates the return from high-beta securities, based on the empirical evidence.

The downward-bias 1s particularly sngnificant for low-beta securities, such
as the natural gas utihties used by Dr Br(;wn in "his comparison group. Dr.
Brown's CAPM estimates of required equity returns are understated by about 50
basis points as a result of this bias alone.

Q. WHAT DOES DR. BROWN HAVE TO SAY ABOUT THE ECAPM

APPROACH?

A. Very little, actually. On page 107 of his testimony, Dr. Brown claims that |
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have not explai'ned the reasoning behirid the ECAPM.- I_’guéés Dr. Brown failed
to read Appendix A of my testimony devoted entirely to the conceptual and
empirical background underlying the ECAPM.  Dr. Brown further argues that |

did not provide a copy of Chapter 13 of my book, Regulatory Finance, that deals

with the ECAPM.  Attached 1s a copy of Chapter 13 of my book, Exhibit
RAMREB-4
13. MISCELLANEOUS ERRORS

Q. WHAT IS DR. BROWN’S UNDERSTANDING OF “DOUBLE LEVERAGE?”
A. On page 46 of his testimony, Dr Brown raises the notion of “double
leverage” which he defines as “setting the subsidiary's utility rates by determining
the parent’s equity cost and debt cost, and then use that total capital cost as the
subsidiary’s capital cost.”

Double Leverage
Q. 1S DR. BROWN'’S DEFINITION OF DOUBLE LEVERAGE CORRECT?
A. No, Dr Brown’s understanding of double leverage is wrong. Under the
double leverage approach, the operating subsidiary company's equity capital Is
traced to its source, namely the parent's debt and equity capital. The cost of equity
to the operating subsidiary I1s then the overall weighted average of capital to the
parent, since the equity capital is said to have been raised by the parent through a
mixture of debt and equity. The parent's composite capital cost is imputed to the

subsidiary's equity, and not as Dr. Brown contends, to the subsidiary’s total capital

cost.

Dr. Brown has resurrected the double leverage approach from the dead in

3 See Chapter 13 of Dr Morin’s book, Regulatory Finance, for a summary of this hiterature
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regulatory finance. This approach has been largely abandoned in view of its
serious conceptual and practical Imitations and violations of basic notions of
finance, economics, and farrness. The assumptions which underlie its use are
questionable, If not unrealistic. | direct the Authonity’s attention to Chapter 20 of my

book, Requlatory Finance, for a complete discussion of the ili-fated double leverage

approach, attached as Exhibit RAMREB-3. The double leverage approach should
not be used In regulatory proceedings and Is not currently being used to the best of
my knowledge.
Comparable Groups

Q. DO YOU AGREE WITH DR. BROWN ON THE ISSUE OF COMPARABLE
GROUPS?

A. Yes, in part. We both define a wvirtually identical group of natural gas
distribution utilities with some minor differences. Howe;ver, Dr. Brown disagrees
with my group of combination gas & eIectné utilities as proxies for CGC and
dismisses its comparability | disagree. Given thé Company's relatively small
size, It is reasonable to postulate that the Company's natural gas distribution
business possesses an Investment nisk profile that is at least as risky as
investment-grade combination gas and electric utilities. The latter possess
economic characteristics similar to those of natural gas distribution utilities,
notwithstanding their larger size. They are both involved in the distribution of
energy services products at regulated rates in a cyclical and weather-sensitive
market. They both employ a capital-intensive network with similar physical

characteristics. They are both subject to rate of return regulation. They have
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both been granted wvirtually identical rates of return of common equity by
regulators in the last decade, further attesting to their nsk comparability.
Realized versus Expected Returns o '

Q. IS DR. BROWN’S REAS;.ONABLENESS CHECK ON HIS ROE
RECOMMENDATION VALID?

A. No, itis not On page 92 of his testimony, Dr Brown attempts to justify his
anemic ROE recommendation of 8.35% by pointing to the realized returns of a
large sample of companies in 2004. Had Dr. Brown performed this calculation
over a long time penod, say over a full business cycle, Dr. Brown's procedure
would have some ment. The danger with relying on realized returns measured
over a very short time period, in this instance one year, involves the distinction
between expected and realized return Realized returns can be substantially
different from prospective returns anticipated by investors especially over short
time periods, and therefore constitute a hazardous benchmark on which to
assess the reasonableness of his ROE recommendation. Dr. Brown should
have ignored the realized returns measured over one single year, since they are
heavily dependent on short term market movements. He should have relied
instead on the long-term results, since the time periods to which the term relates,
are long enough to smooth out short-term aberrations, and to encompass several
business and interest rate cycles Only over such long periods do investor
expectations and realizations converge. In short, Dr Brown’s reasonableness

check should be ignored.
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Stand-Alone Approach - .

Q. WHAT IS DR. BROWN'’S POSiTION ON THE STAND-ALONE
APPROACH?

A. Itis hard to say. On pages 29 and 33 of HisAte~s‘timony, Dr. Brown objects to
the so-called stand-alone, or independent company, approach to establishing a
fair and reasonable return He describes the stand-alone company approach as
somehow granting the parent company a markup | am confused by Dr. Brown's
evasive discussion of this issue for he himself develops his return
recommendation for CGC based on a set of comparable companies as proxies
for CGC, in effect using the stand alone approach.

In any event, | feel compelled to retterate that the correct approach to
determining a subsidiary’s cost of capital is the Stand Alone approach. Under
this approach, the subsidiary 1s viewed as an independent operating company, and
its cost of equity is inferred as the cost of equity of comparable risk firms. The
methodology rests on the basic premise that the required return on an investment
depends on its risk, rather than on the parent's financing costs. The identity of the
shareholders 1s immatenal in determining the equity return.  The equity return
reflects the risk to which the equity capital is exposed and the opportunity return

foregone by the company's shareholders in investments of similar risk.

Q. WHAT IS THE EFFECT OF AGL RESOURCES ON CGC’S COST OF

CAPITAL?
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A. It 1s beneficial, contrary to Dr. Brown's insinuations on pages 29-33 of his
testimony. To the extent that capital markets are not perfect and that individual
investors are not perfectly diversified, a larger and more diversified parent
company like AGL Resources will enjoy greater diversification than its individual
operating activities on a stand-alone basis. Under such a circumstance, it is
plausible that the weighted sum of the individual cost of capital rates will exceed
the consolidated company cost of capital In efféct, risks are pooled, so the risk
of the whole 1s less than the sum of the nsks of the parts because of
diversification Financial theory clearly states that portfolio diversification
reduces risk for a given return if the components of the portfolio are less than
perfectly correlated The diversified parent company arrangement may improve
earnings and reduce nisk, and the cost of capital for individual entities in the
group may be reduced by diversification. Therefore, to the extent that investors
in utility securities are less than perfectly diversified, diversification activities by
the parent reduce investor risk and the cost of capital.

The diversification activities of a diversified parent also reduce risk through
a co-insurance effect stemmmg- from its subsidia;ry‘a'ctivities. If the cash flows of
individual operating units are less than perfectly correlated, the probability of
default 1s reduced by their consolidation under one roof. To the extent that this
co-insurance effect exists, the cost of debt is impacted directly and favorably.
CGC's ratepayers enjoy the benefits of AGL Resources’ financial strength and
lower cost of capital compared to what CGC's financial strength and cost of

capital would be on a stand-alone basis Given its smaller size, CGC would not
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enjoy the same creditworthiness and financial .solidity as AGL Resources as a
whole.

Allowed Returns

Q. WHAT IS DR. BROWN’S POSITION ON THE ROLE OF ALLOWED
RETURNS?
A Dr Brown's position, expressed on pages 84-85 of his testimony, is to
disregard returns allowed by regulators, even though investors do take into
account returns granted by various regulators in formulating their risk and return
expectations Dr. Brown’s rejection of regulatory ROE awards is undeserved.

Dr Brown'’s only objection to my Allowed Risk Premiums approach is that
| have not made available the names of the companies, docket numbers, and
various facts from the hundreds of regulatory decisions that | have examined.
The source document is the well-known quarterly publication by Regulatory
Research Associates, entitled “Regulatory Focus”, and contains a
comprehensive quarter-to-quarter survey of ROE decisions by regulators for gas
and electric utilities | suspect that Dr. Brown'’s rejection of regulatory awards
has more to do with the ROE results produced by that particular methodology
than it does with the availability of supportive documentation.

Q. DOES DR. BROWN SUBSCRIBE TO THE RISK PREMIUM APPROACH?
A. No, he does not. On page 85 of his testimony, Dr. Brown qualifies the
Historical Risk Premium approach as “not standard” He is plainly wrong. The
Risk Premium approach 1s a standard method of gauging investor expected returns

i

discussed in most college-level corporate finance textbooks. Again, | am struck by
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the fact that Dr. Brown rejects well established theories of corporate finance and
the standard Risk Premium approach.

Dr. Brown's other objection to my Risk Premium approach 1s that it is based
on Moody's Natural Gas Index “with unknown members”. The identities of the
companies that make up the Moody's Natural Gas Index are well-known.
Incidentally, most if not all the companies that make up the index appear In Dr.
Brown's own group of comparable companies.

CONCLUSIONS
Q. WHAT DO YOU CONCLUDE FROM DR. BROWN’S RATE OF RETURN
TESTIMONY?
A. My conclusions are as follows:
1) Dr. Brown's recommended 8.35% ROE for CGC lies completely outside the
zone of reasonableness and well outside the zone of currently authorized rates of
return for natural gas and electric utiities in the United States. Dr. Brown's
draconian cost of equity recom_'mendatlo‘n of only 8.?35%, if ever adopted, would
result in the lowest rate of return award for a natu.ra‘l gas distribution or electric
utility in the country.
2) Dr. Brown seriously grossly understates CGC's required return on common
equity. Dr. Brown's testimony is highly irregular and faulty, replete with errors,
confusions, unfounded statements and accusations, and logical contradictions.
3) Dr Brown's dividend yield component in huis DCF analysis is understated by
approximately 30 basis points because 1t does not allow for flotation costs, and a

legitimate stockholder expense is left unrecovered
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4) Dr. Brown’s DCF formulation understates the required return on common
equity capital because he has misspecified the DCF model. Use of the proper
DCF functional form raises his estimate by approximately 30 basis points.

5) Dr. Brown’s dividend yield component is understated by 20 basis points
because It ignores the time val‘ue of qu‘arterly dividend pay~ments\.

6) Dr. Brown's denunciation of Value Line inforrﬁaﬁqn -as inaccurate, biased,
unreliable, unworthy, and Is unwarrén_téd. )

7) Dr. Brown's CAPM formulation 1s plain wrong, misspecified, and contains a
logical inconsistency

8) Dr Brown's CAPM results are improper because, among other reasons, his
proxy for the nsk-free rate is inappropriate. The correct proxy for the risk-free
rate in the CAPM is the return on long-term Treasury bonds, and not the yield on
short-term 90-day U.S. Treasury Bills or the yield on corporate bonds.

9) Dr. Brown's unconventional version of the CAPM appears nowhere in the
finance literature, much less in regulatory proceedings, and is replete with errors.
10) Dr. Brown's CAPM estimate 1s downward-biased by a total of 190 basis
points because a) it relies on geometric averages of historical returns instead of
arithmetic averages, understating the cost of equity by 165 basis points, and b) it
Is stale and understates the cost of equity by 25 basis points.

11) Dr. Brown's befa estimates are preposterous, for they imply that the common

stocks of natural gas utilities are nisk-free. His use of his self produced raw
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betas instead of the conventional adjusted betas seriously understate his findings
and recommendation.

12) The plain vanilla version of the CAPM used by Dr. Brown understates the
Company’s required return on equity by another 50 basis points.

13) Dr. Brown’'s views on the historical nsk premium approach are
unconventional, unsupported, and wrong.

14) Dr. Brown espouses unconventional views on a variety of financial issues
throughout his testimony. For example, a) his view that common stock is not a
long-term investment, b) his confounding ;)f the expected dividend yield and
compounding in the DCF model, c) his mistaken definltl;)n of double leverage, d)
his view on the negative benefits. of dlversifi'cation,_é) his misunderstanding of the
distinction between actual realized and expected returns, and f) his perplexing
use of two widely different risk-free rates in the same model

15) Dr Brown's analysis of the cost of capital is flawed and should be
disregarded

Q. DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY?

A Yes, it does

50



e £

Docket No. 04-00034
Rebuttal Testimony
Exhibit RAMREB-1

Chapter 4: Discounted Cash Flow Concepts

Assumption #2. The discount rate, K‘ must exceed the growth rate, g. In
other words, the standard DCF model ‘does not apply to growth stocks. In
Equation 4-7, it is clear that as g approaches K, the denominator gets
progressively smaller, and the price of the stock infinitely large. If g
exceeds K, the price becomes negative, an implausible situation. In the
derivation of the standard DCF equation (4-7) from the general stock
valuation equation (4-5), it was necessary to assume gless than Kin order
for the series of terms to converge toward a finite number. With this
assumption, the present value of steadily growing dividends becomes
smaller as the discounting effect of Kin the denominator more than offsets
the effect of such growth in the numerator. N

This assumption is realistic for most public utilities. Investors require a
return commensurate with the amount of risk assumed, and this return likely
exceeds the expected growth rate in dividends for most public utilities. Al-
though it is possible that a firm could sustain very high growth rates for a few
years, no firm could double or triple its earnings and dividends indefinitely.

Assumption #3. The dividend growth rate is constant in every year to
mfinity. This assumption is not as problematic as it appears. It is not
necessary that g be constant year after year to make the model valid. The
growth rate may vary randomly around some average expected value.
Random variations around trend are perfectly acceptable, as long as the
mean expected growth is constant. The growth rate must be “expectatio-
nally constant,” to use formal statistical jargon. This assumption greatly
simphifies the model without detracting from its usefulness.

If investors expect growth patterns to prevail in the future other than
constant infinite growth, more complex DCF models are available For
example, investors may expect dividends to grow at a relatively modest
pace for the first 5 years and to resume a higher normal steady-state
course thereafter, or conversely. The general valuation framework of
Equation 4-5 can handle such situations. The “non-constant growth”
model presented later in the chapter 1s an example of such a model

It should be pointed out that the standard DCF model does not require infinite
holding periods to remein vahd It simply assumes that the stock will be yielding
the same rate of return at the time of sale as it is currently yielding

EXAMPLE 4-2

To iilustrate this point, consider a 3-year holding period in the
Previous numerical example. If both price and dividend grow at the
4% expected rate, dividends for each of the next 3 years are $1.68,
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$1.75, and $1.82, respectively, and the price at the end of the third
year is $13 (1 + .04)% = $14.62. If the investor sells the stock at the
end of the third year, the return expected by the investor is still
17%, because the present value of the dividend stream and the
stock price at resale is exactly equal to Ehe current purchase price:

168 175 1.82 1462
P0= + +
117 1472 147 147

=$13

This will be true for any length of holding period. The main result
of the DCF mbdgl does not depend on the value of n.

[T

Another way of stating this assumption 1s that the DCF model assumes that
market price grows at the same rate as dividends. Although g has been
specified in the model to be the expected rate of growth in dividends, it1s also
implicitly the expected rate of increase in stock price (expected capital gain)
as well as the expected growth rate in earnings per share. This can be seen
from Equation 4-7, which in period 1 would give:

Py =D/ (K- 9)
but Do =Dy (1+g),and Py=Dy/(k-9)
so that Pi,=D,(1+9/(K-9g) = Pao(1+9)

Hence, gis the expected growth in stock pricé. Similarly, if a fixed fraction
of earnings are distributed in dividends, then:

D, = aE,
Dy =ak,

where a is the constant payout ratio and E the earnings per share. Since
D2 = D1 (1 + g), we also have E2 = E1 (1 + g) and, hence, g is the expected
growth in earnings per share.

Still another way to express the idea that the validity of the standard DCF
model does not depend on the value of the investor’s holding period is to
say that investors expect the ratio of market price to dividends (or earn-
ings) in year n, Pp/ Dn, to be the same as the current price/dividend ratio,
Po/Do. This must be true if the infinite growth assumption is made.
Investors will only expect (P/ E)n to differ from (P/ E)o if they believe that
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the growth following year n will differ-from the growth expected before
year n, since the price in year n is the present value of all subsequent
dividends from n+ 1 to infinity.

The constancy of the price/earnings (P/E) assumption is not prohibitive to
DCF usage. If there is reason to believe that stock price will grow at a
different rate than dividends, for example, if the stock price is expected to
converge to book value, a slightly more complex model is warranted. Such
a model is presented in section 4.6.

Assumption #4. Investors require the same return K every year. The
assumption of a flat yield curve was alluded to earlier, but requires

elaboration. A firm’s cost of capital, K, varies directly with the risk of the -

firm. By assuming the constancy of K, the model abstracts from the effects

of a change in risk on the value of the firm. If Kis to remain constant, the -

firm’s capital structure policy and dividend payout policy must be as-
sumed to remain stable so as to neutralize any effect of capital structure
changes or dividend policy changes on K, :

The assumption of a constant dividend payout policy not only simplifies
the mathematics but also insulates the model from any effects of dividend
policy on risk, if any, and hence on K. Besides, this assumption was
indirectly stated earlier; a constant dividend policy implies that dividends

and earnings grow at the same rate. The assumption of constant dividend -

payout is realistic. Most firms, including utilities, tend to maintain a fixed
bayout rate when it 1s averaged over several years.

The simphfication of a constant capital structure may be acceptable if the
utility exhibits a near constant debt-equity ratio over time and is expected
to do so 1n the future.

Assumption #5. The standard DCF model assumes no external financing.
All financing is assumed to be conducted by the retention of earnings. No
new equity issues are used or, if they are, they are neutral 1n effect with
respect to exxsting shareholders The latter neutrality occurs if the mar-
ket-to-book ratio is 1. Without this assumption, the per share dividends
could be watered down by a new stock issue, violating the constant growth
assumption. A more comprehensive model allowing for external stock
financing is presented 1n a later section.

4.4 The Determinants of Dividend Growth

It 1s instructive to describe the factors that cause growth 1n divadends to
Occur and to disaggregate the g term 1n the standard DCF model mto 1ts
contributory elements
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The “retention ratio” is defined as the percentage of earnings retamned by
the firm for reinvestment. The fraction of earnings not ploughed back intg
the firm’s asset base 1s paid out as dividends, and 1s referred to as the
“dividend payout ratio.” Under the DCF assumption of no external financ.
ng, if a firm 1s expected to retain a fraction b of its earnings and expected
to earn a book return of r on common equity investments, then its earn.
ings, dividends, book value, and market price will all grow at the rate br
In short, a firm’s sustainable dividend growth rate is 1ts expected return
on book equity times its retention ratio if all incremental equity invest.
ments are financed by the ploughback of earnings.

The relationship between a utility’s book return on equaty, retention ratio,
payout ratio, book value, and dividend growth rate can best be understood
by reference to the following numerical illustration.

Table 4-1 shows a firm earning a 10% book return on an initial equity
capital base of $100. Its dividend policy consists of paymng out 50% of its
earnings in dividends, and retaning 50% of earmings for reinvestment.
Earnings on an initial capital base of $100 are thus $10, from which $5 are
paid in dividends, and $5 are retained and added back to the nitial equity
base of $100. An equity base of $105 1s carried forward to the second year.
Repeating the cycle in the second year, earnings are $10.50, or 10% on
equity, $5.25 are paid out in dividends, and 50%, or $5.25, are reinvested,
bringing the equity base to $110 25 in the third year. The process contin-
ues in an identical manner in each subsequent year. The stock price is
shown in the last column at an arbitrarily assumed price/earnings multi-
ple of 10 times earnings, in keeping with the DCF assumption of a
constant price/earnings ratio. Note that if the book return on equity, , and
the retention ratio, b, remain constant, the dividends per share grow by r
times b, or .10 x .50 = 5% per year. The book value of equity, earnings, and
stock price also grow at the same rate of 5%

= TABLE 4-1
° I THE DETERMINANTS OF DIVIDEND GROWTH
' Equity Retained Stock
Year Base Earnings  Dividends  Earnings Price
1 $100.00 $10.00 $5.00 $5 00 $100 00
2 105.00 1050 5.25 525 105 00
3 110.25 11.02 551 551 11025
4 115.76 11.58 579 5.79 115.76
etc. etc. etc etc etc
g=5% g=5% =5% g=5% g=5%
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Appendix 11-A -
Comparison of the Use of Arithmetic ang
Geometric Means in Estimating the Cost of
Capital

This appendix shows why anthmetic rather than geometric means shoulq
be used for forecasting, discounting, and estimating the cost of capital
Similar treatments and demonstrations are available from Brealey and Myers
(1991), Ibbotson Associates (1993), and Litzenberger (1984) This appendy
draws from the three aforementioned sources, particularly the latter,

By definition, the cost of equity capital 18 the annual discount rate that
equates the discounted value of expected future cash flows (from dividends
and the sale of the stock at the end of the investor’s investment honzoen)
to the current market price of a share in the firm The discount rate that
equates the discounted value of future expected dividends and the end of
period expected stock price to the current stock price is a prospective
arithmetic, rather than a prospective geometric mean rate of return. Since
future dividends and stock prices cannot be predicted with certainty, the
"expected” annual rate of return that investors require is an average
"target" percentage rate around which the actual, year-by-year returns
- will vary. This target rate is, 1n effect, an arithmetic average.

Anumerical Hlustration adapted from Litzenberger (1984) will clanify this
important point. Consider a non-dividend paying stock trading for $100
which has, in every year, an equal chance of appreciating by 20% or
declining by 10%. Thus, after one year, there is an equal chance that the
stock’s price will be $120 and an equal chance the price will be $90. Figure
11A-1 presents all possible eventualities after two periods have elapsed
(the rates of return are presented at the end of the lines in the diagram).

The possible stock prices are shown in the following table.

TABLE 11A-1
STOCK PRICES AFTER TWO PERIODS
Price Chance
$144 1 chancein 4
$108 . 2 chances in 4
$ 81 . 1 chancein 4

The expected future stock price after two periods is then:

- 1/4 ($144) +2/4 ($108) + 1/4( $81) = $110.25

~
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FIGURE 11A-1 o DR '

POSSIBLE STOCK PRICES

Time® 1 2

2

The cost of equity capital 1s calculated as the discount rate that equates
the present value of the future expected cash flows to the current stock
price. In the present simple example, the only cash flow 1s the gain from
selling the stock after two peniods have elapsed. Thus, using the expected
stock price of $110.25 calculated above, the expected rate of return is that
r, which solves the following equation.

Expected Stock Price
(A +r1)°

Current Stock Price =

The factor (1+ r)? discounts the expected stock price to the present.
Substituting the numerical values, we have.

$100 = $100 25
(1+0n?
r=5%

Thus, the cost of equity capital 18 5% This 5% cost of equity capital 1s
equal to the prospective arnthmetic mean rate of return, which is the
Probability-weighted average single period rate of return on equity. Since
In every period there 1s an equal chance that the stock’s return will be 20%
or -10%, the probability-weighted average is:

1/2(20%)+1/2(-10%)=5%

Ay
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However, the 5% cost of equity capital is not equal to the Prospective
geometric mean rate of return, which is a probability-weighted average of
the possible compounded rates of return over the two periods. Now cop.
sider the prospective geometric mean rate of return. Table 11A-2 showsg
the possible compounded rates of return over two periods, and the prob-
ability of each.

TABLE 11A-2
STOCK PRICES AND RETURNS AFTER TWO PERIODS
Price Chance Compounded Returmn
$144 1 chance in 4 20 00%
$108 2 chances in 4 392%
$ 81 1 chancein 4 -10.00%

Thus, the prospective geometric mean rate of return 1s:
1/4(20%)=2/4(3.92% )+ 1/4 (-10% ) = 4.46%
This return is not equal to the 5% cost, of equity capital.

Litzenberger (1984) extended the example to include the case of a divi-
dend-paying company and reached the same conclusion: the implied
discount rate calculated in the DCF model is an expected arithmetic
rather than an expected geometric mean rate of return.

The foregoing analysis shows that it 1s erroneous to use a prospective
multi-year geometric mean rate of return as a “target" rate of return for
each year of the period. If, for example, investors currently require an
expected future rate of return on an investment of 13% each year, then
13% is the appropriate annual rate of return on equity for ratemaking
purposes. Consequently, in using a risk premium approach for the pur-
poses of rate of return regulation, the single-year annual required rate of
return should be estimated using arithmetic mean risk premiums,
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Chapter 20
Double Leverage

The purpose of this chapter is to critically address the Double Leverage
(DL) approach to determining the cost of capital of a regulated utility. The
double leverage approach has serious conceptual and practical limitations
and is not consistent with basic financial theory and the notion of fairness.
The assumptions and logic underlying the method are questionable. The
double leverage argument violates the core notion that an investment’s
required return depends on its particular risks. The chapter concludes
that the Double Leverage approach has no place in regulatory practice and
should be discarded.

The chapter is divided into two sections. Section 20.1 introduces the basic
notion of double leverage and describes the alternative approaches of
determining the cost of capital for a subsidiary of a parent corporation.
Section 20.2 critiques the double leverage approach at both the conceptual
and practical levels. .

20.1 Intercorporate Ownership and Double
Leverage

Determining the cost of capital for a utility operating company owned by
a holding company 1s a controversial capital structure issue. Intercorpo-
rate ownership opens the possibility of leveraging the common equity of
one corporate entity at two or even more corporate levels. If a parent
corporation 1ssues 1ts own debt and if a wholly-owned subsidiary also
builds debt over the base of equity invested by the parent, leveraging
takes place twice on the single layer of the parent’s publicly-held equity A
parent company and a single subsidiary can thus create double leverage;
even more extensive leveraging can occur through the existence of parent-
subsidiary horizontal and vertical networks of subsidiaries. The situation
1s common among utilities with clusters of subsidiaries and their parents.
The term "double leverage" stems from a situation 1n which there is imtial
leverage on the earnmgs for the operating company’s common stock and
then additional leverage for the holding company’s common stock to the
extent that the holding company obtains part of the funds invested in the
subsidiary’s common stock from debt sources

The 1ssue does not arise for electric and gas companies that are subsidhar-
1es of holding companies because the Pubhe Utility Holding Company Act
Lmits the amount of borrowing these companies may undertake. Telecom-
munications and water utilities are not governed by this Act, however

Docket No. 04-00034
Rebuttal Testimony
Exhibit RAMREB-3
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Even though the DL approach has largely disappeared from regulatory
practice, the method 1s occasionally encountered in regulatory Proceedings
involving independent telecommunications and water utility companeg

There are two methods of computing the cost of capital under double
leverage conditions: the Independent Company, or Stand-Alone, approach,
and the Double Leverage approach. Consider the following numerica}
example. An operating company’s capital structure consists of equal pro-
portions of debt and equity, with attaching costs of 10% and 20%,
respectively. The company is a wholly owned subsidiary of a parent com.
pany whose own source of capital is 25% debt and 75% equity. It ig
assumed that the cost of debt to the parent is also 10%, and that a
reasonable return to parent stockholders is 15%. The latter assumption
will be revisited in the Example at the end of the chapter. The situation 1g
summarized in Table 20-1 below.

TABLE 20-1
OPERATING AND PARENT COMPANY COST OF CAPITAL
Amount Weight Cost Waeighted Cost
Operating Company
Debt $ 50 .50 10 .05
Equity $ 50 .50 .20 1o
$100 1.00
Total Cost 15
Parent Company
Weight Cost Weighted Cost
Debt .25 .10 .0250
Equity .75 .15 1125
Total Cost .1375

Independent Company Approach

One way to proceed is simply to ignore the parent-subsidiary relationship,
and treat the operating company’s cost of capital in the usual way as the
weighted average cost of capital using the operating company’s own capi-
tal structure and cost rates. Under this approach, often labeled the
Stand-Alone Approach or Subsidiary Approach, the subsidiary is viewed
as an independent operating company, and its cost of equity is inferred as
the cost of equity of comparable risk firms. The methodology rests on the
basic premise that the required return on an investment depends on its
rigk, rather than on the parent’s financing costs.
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In the example, the weighted cost is 15%. The allowed return of 20% on
equity is derived from the techniques described in previous chapters,
mcluding DCF, Risk Premium, or CAPM. The eq ity return reflects the
risk to which the equity capital is exposed and the opportunity return
foregone by the company’s shareholders in investments of similar risk. The

identity of the shareholders1s immaterial in determining the equity return.

Double Leverage Approach

Another approach is the Double Leverage methodology. This method has
several variants One treatment, shown in Table 20-2, traces the operating
company’s equity capital of $50 to its source, pamely the parent’s debt and

equity capital. The cost of equity to the operating company is,simply the

overall weighted average of capital to the parent, since the equity capital1s
said to have been raised by the parent through a mixture of debt and equity.
The parent’s composite capital cost is imputed to the subsidiary’s equity. -

TABLE 20-2 .
OPERATING COMPANY COST OF CAPITAL: DOUBLE LEVERAGE CONCEPT
Weighted
Amount Weight Cost Cost
Debt-Subsidiary $50 00 500 10 0500
Equity-provided by parent.
Debt-parent (25%) $12 50 125 10 0125
Equity-parent (75%) - $37.50 375 .15 .0563

Weighted Cost 1 188

Advocates of the double leverage approach argue that the utility subsidi-
ary only requires a 11.88% return on total capital rather than the 15.00%
indicated in the previous calculation Although the parent invested $50 in
the company, 1t used leverage itself 1n rausing its capital, so that the true
cost of capital to the subsidiary is the cost of 1ts own debt capital, plus the
proportionate cost of its parent’s debt and equty capital. Moreover, if the
parent was allowed a 20% return on 1ts $50 equity nvestment in the
subsidiary, unreasonably high returns would be extracted by the parent’s
shareholders from ratepayers Inthe example, gross dollar earnings of .20
x $50 = $10 would accrue to the parent company’s shareholders; but since
925% of that $50, or $12 50, was borrowed at an interest rate of 10%, $1.25
must be subtracted from the gross earnings of $10 to produce net equity
earnings of $8 75 on an equity mvestment of $37.50 That is a 23 33%
return on equity The theoretical and conceptual fallacies of this reasoning
w11l be discussed shortly
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Modified Double Leverage Approach

One refinement to the double leverage method is to recogmize that the
parent’s weighted cost of capital should only be imputed to the portion of
equity actually contributed by the parent. The subsidiary’s retained earn-
ings should be removed from the double leverage imputation since none of
the subsidiary’s retained earmings are traceable to the capital raised by
the parent. This will associate proportionately the components of parent
capital and their respective costs with that part of subsidiary equity
ostensibly financed in this way. The revised calculation with retained
earnings removed is shown in Table 20-3. It is assumed that $40 of the $50
of subsidiary equity capital was contributed by the parent, and the re-
maining $10 15 the subsidiary’s own retained earnings, and the latter
continues to be allowed a 20% return.

TABLE 20-3
OPERATING COMPANY COST OF CAPITAL: MODIFIED DOUBLE LEVERAGE
CONCEPT
Weighted
Amount Weight Cost Cost
Debt-Subsidiary $50 .50 10 050
Retained Earnings—Subsidiary $10 .10 .20 .020
Equity-provided by parent:
Debt-parent (25%) $10 .10 .10 .010
Equity-parent (75%) $30 .30 15 045

Weighted Cost  .125

One procedural flaw in the above double leverage computation is the
failure to recognize that the debt ratio of the operating company has
increased from 50% to 60%. Hence both debt and equity cost rates should
be higher as a result of the increased financial risk. The 20% return on
equity should be adjusted upward in recognition of the increased financial
risk. .

Consolidated Approach

Another method of computing the subsidiary’s cost of capital uses consoli-
dated data of the parent and subsidiary companies on the grounds that the
holding company and its units are financed as an integrated whole, based
on system-wide financing objectives. The cost rates for debt and preferred
capital are system-wide averages, and the cost of equity is determined by
traditional methods. Before to the divestiture of AT&T, the Bell System
supported the use of a consolidated capital structure rather than a double-
levered capital structure. S
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A few points regarding consolidated gapital structures are in order. First,
the debt of the consolidated company 1s the sum of the holding company'’s
debt and the subsidiary’s debt. Hence, the consolidated cost of debt is a
weighted cost of parent and subsidiary debt. Second, the cost of equity of
the holding company is 1dentical to that of the consolidated entity. This is
because the value of the parent holding company’s stock expressly recog-
nizes subsidiary income to parent investment if accounted on an equity
basis. Accounting on the equity basis treats subsidiary net income as
income to the parent’s equity investment whether such income is received
as dividends or not. The parent’s retained earnings necessarily reflect this.
Accordmgly, the cost of equity associated with market valuation of holding
company equity is also the cost of equity for the consolidated network.
Third, a consolidated capital structure is equivalent to a double-levered
capital structure when all the parent’s subsidiaries have the same
amounts of leverage Lastly, some analysts contend that assignment of the
consolidated weighted cost to the equity cost of the subsidiary is equiva-
lent to imputation of the holding company’s equity cost. This can only be
true in the highly unlikely event that the costs of consolidated debt and
equaty are exactly equal, or, if they are unequal, that the differences in
weights between the consolidated and the subsidiary capital structure
exactly offset the differences in costs. This is proven formally in Morin and
Andrews (1993).

20.2 Critique of Double Leverage

Adherents to the double leverage calculation argue that the true cost of
capital to a utility subsidiary is the weighted cost of its own debt and the
weighted cost of the parent’s debt and equity funding. Moreover, unless
the subsidiary’s equity is assigned the parent’s weighted cost of capital,
parent shareholders will reap abnormally high returns. Although persua-
sive on the surface, these arguments conceal serious conceptual and
practical problems Moreover, the validity of double leverage rests on
questionable assumptions

The flaws associated with the double leverage approach have been dis-
cussed thoroughly 1n the following academic literature. Pettway and
Jordan (1983) and Beranek and Miles (1988) pointed out the flaws in the
double leverage argument, particularly the excess return argument, and
also demonstrated that the stand-alone method is a superior procedure
Rozeff (1983) discussed the ratepayer cross-subsidies of one subsidiary by
another when employing double leverage Lerner (1973) concluded that
the returns granted an equity mnvestor must be based on the risks to which
the investor’s capital 1s exposed and not on the investor’s source of funds.
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Theoretical Issues

The double leverage approach contradicts the core of the cost of capital
concept. Financial theory clearly establishes that the cost of equaty 1s the
risk-adjusted opportunity cost to the investors and not the cost of the
specific capital sources employed by investors. The true cost of capital
depends on the use to which the capital is put and not on its source. The
Hope and Bluefield doctrines have made clear that the relevant considera-
tions in calculating a company’s cost of capital are the alternatives
available to investors and the returns and risks associated with those
alternatives. The specific source of funding and the cost of those funds to
the investor are irrelevant considerations.

Carrying the double leverage standard to its logical conclusion leads to
even more unreasonable prescriptions. If the common shares of the sub-
sidiary were held by both the parent and by individual investors, the
equity contributed by the parent would have one cost under the double
leverage computation while the equity contributed by the public would
have another. This is clearly llogical. Or, does double leverage require
tracing the source of funds used by each individual investor so that its cost
can be computed by applying double leverage to each individual investor?
Of course not! Equity is equity, irrespective of its source, and the cost of
that equity is governed by its use, by the risk to which it 1s exposed.

For example, if an individual investor borrows money at the bank at an
after-tax cost of 8% and invests the funds in a speculative oil exploration
venture, the required return on the investment is not the 8% cost but
rather the return foregone in speculative projects of similar risk, say 20%.
Yet, under the double leverage approach, the individual’s fair return on
this risky venture would be 8%, which is the cost of the capital source, and
not 20%, which is the required return on investments of similar risk.
Double leverage implies that for all investors who inherited stock or
received stock as a gift, the allowed return on equity would be zero, since
the cost of the stock to the investors is zero. It also implies that if,
tomorrow morning, a subsidiary were sold to a company with a higher cost
of capital than the parent, the subsidiary’s cost of equity would suddenly
become higher as a result of the change in ownership. If we assumed that
the double leverage concept were appropriate, we would also have to
assume that the day following AT&T’s divestiture in 1984, the cost of
equity of the newly created Bell Regional Holding Companies suddenly
rose by a substantial amount. This is logically absurd, as it is the use of
capital that governs its cost, and not its source. For example, if a subsidi-
ary with a double leverage cost of equity of 12% were sold to another
company with a higher cost of capital of, for example, 15%, would regula-
tion alter the return accordingly just because of the change in ownership?
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If so0, the same utility with the same assets and providing the same service
under the new management would have a higher cost of service to rate-
payers because of the transfer of ownership. Clearly, if a utility subsidiary
were allowed an equity return equal to the parent’s weighted cost of
capital while the same utility were allowed a fair, presumably higher,
return were it not part of a holding company complex, an irresistible
mncentive to dissolve the holding company structure would exist in favor of
the one-copany operating utility format. The attendant benefits of scale
economies and diversification would then be lost to the ratepayers.

The cost of capital 1s governed by the risk to which to the capital is exposed
and not by the cost of those funds or whether it is they were obtained from
bondholders or common shareholders. The identity of the subsidiary’s
shareholders should have no bearing on its cost of equity because it is the
risk to which the subsidiary’s equity is exposed that governs its cost of
money, not whether it is borrowed from bondholders or sold to common
shareholders for issued shares. Had the parent company not been in the
picture, and had the gubsidiary’s stock been widely held by the public, the
subsidiary would be entitled to a return that would fully cover the cost of
both its debt and equity.

Just as indivaidual investors requre different returns from different assets
in managing their personal affairs, why should regulation cause parent
companies making mnvestment decisions on behalf of their shareholders to
act any differentily? A parent company normally invests money in many
operating comparnies of varying sizes and varying risks These operating
subsidiaries pay different rates for the use of investor capital, such as
long-term debt capital, because investors recognize the differences in
capital structure, risk, and prospects between the subsidianes. Yet, the
double leverage calculation would assign the same return to each activity,
based on the parent’s cost of capital. Investors do recogmize that different
subsidiaries are exposed to different risks, as evidenced by the different
bond ratings and cost rates of operating subsidianes The same argument
carries over to common equity If the cost rate for debt is different because
the risk 15 different, the cost rate for common equuty is also different, and
the double leverage adjustment should not obscure this fact.

The double leverage concept is at odds with the opporturuty cost concept
of economics According to this principle of economics, the cost of . any
resource 15 the cost of an alternative foregone. The cost of investing funds
1n an operating utility subsidiary 1s the return foregone on mvestments of
similar sk If the fair nsk-adjusted return assigned by the market on
utility 1nvestments 1s 15%, and the regulator assigns a return less than
159 because of a double leverage calculation, there 1s no mncentive or
defensible reason for a parent holding company to mnvest mn that utihty.
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Fairness and Capital Attraction

The double leverage approach is highly discrmminatory, and violates the
doctrne of fairness. If a utility 1s not part of a holding company structure,
the cost of equity 1s computed using one method, say the DCF method,
while otherwise the cost of equity is computed using the double leverage
adjustment. Estimating equity costs by one procedure for publicly held
utilities and by another for utilittes owned by a holding company 1s
nconsistent with financial theory and discriminates against the holding
company form of ownership. Two utihities 1dentical in all respects but their
ownership format should have the same set of rates Yet, this would not be
the case under the double leverage adjustment.

The capital attraction standard may also be impaired under the double
leverage calculation. This 1s because a utility subsidiary must compete on
its own in the market for debt capital, and therefore must earn an
appropriate return on equity to support its credit rating. Imputing the
parent’s weighted cost to the utility’s equity capital may result in inade-
quate equity returns and less favorable coverage, hence impairing the
utility subsidiary’s ability to attract debt capital under favorable terms.

Questionable Assumptions

Several assumptions underlying the double leverage standard are ques-
tionable. One assumption to which the previous numerical illustrations
have already alluded, is the traceability of the subsidiary’s equity capital
to its parent. None of the subsidiary’s retained earnings can be traced to
the capital raised by the parent. Some analysts salvage the double lever-
age approach by assigning one cost rate to retained earnings and another
to the common equity capital raised by the parent, with the curious result
that equity has two cost rates. The traceability issue goes further. If a
parent company 1ssues bonds or preferred stock to acquire an operating
subsidiary, the traceability assumption is broken. Corporate reorganiza-
tions and mergers further invalidate the traceability assumption.

By virtue of using the parent’s weighted cost as the equity cost rate for the
subsidiary, another questionable assumption is that the parent capital is
invested in subsidiaries that all have the same risks Lastly, the double
leverage procedure makes the unlikely assumption that the parent hold-
ing company invest its funds in each subsidiary proportionately to each
subsidiary’s debt-equity ratio, which 1s unreasonable.
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Double Leverage: A Tautology

The double leverage approach is a tautology. It is not the parent’s weighted
average cost of capital (WACC) that determines the subsidiary’s cost of
equity because the parent’s WACC is itself a weighted average of equity
costs of all subsidiaries. Double leverage adherents confuse the direction
of cause and effect. The equity cost of subsidiaries must be found on a
stand-alone basis.

The last nail in the double leverage coffin can be shown as follows. If
capital market equilibrium is to hold, the cash flows to the parent com-
pany’s bondholders and stockholders must equal the cash flows from the
parent’s equity in each subsidiary. Letting K denote the cost of capital, the
subscripts p and s denote the parent and subsidiary, D and E the dollar

amounts of debt and equity, and the subscripts d and e denote debt and
equity, we can therefore say: '

n
KgpDp + Kop Ep = Y Ko We (20-1)
s

The various unknowns, including the parent return on equity, can be
found in terms of all the other given variables. What the above equation
makes clear 1s that the parent cost of equity is determined by subsidiary
cost of equity, and that parent capital costs cannot determine subsidiary
capital costs. This can be seen even more clearly by dividing the above
equation by total parent value V to obtain:

n
Koy Do/ V + Ko Ey/V = 3, Kos ES/V (20-2)
S

The left side of the equation is the usual expression for the parent’s WACC,
and the right side is the weighted average of equity costs of all subsidiar-
ies However,

n (20-3)
E Eg=V
s

so that the parent’s WACC is itself a weighted average of equity costs of all
subsidianes The fundamental logical fault of double leverage is to arbi-
trarily equate the equuty cost of each subsidiary to the left s1de of the above
equation The 1nescapable conclusion 1s that the subsidiary cost of equity
must be found on a stand-alone basis, because the parent’s WACC is itself
a weighted average of subsidiary equity costs

-
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EXAMPLE 20-1
In the numerical example provided at the beginning of the chapter
in Table 20-1, the parent’s cost of equity capital was arbitrarily and

wrongly assumed to be 15%. This example shows that the parent
cost of equlty consistent w1th the terms of the example is 23.33%,

- and not 15%. The fundamental point of the illustration was to show

‘showlncbelow. BN

the logical mconsmtency of the double leverage argument. When an
illustration is constructed with an assumed subsidiary cost of equity,
the assumed parent cost of equxty must be consistent with it. Thm is

v

: If the subs1dxary was regulated in the standard correct way, the
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allowed retum 1s computed as 50 x 10% + 50 X 20% = 15%.
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The fundamental ﬂaw of this apprgach 1s that the’ assumptmns of ?

In summary, the double leverage adjustment has serious conceptual and
practical hmitations and violates basic notions of finance, economics, and
fairness. The assumptions which underlie its use are questionable, if not
unrealistic. The approach should not be used in regulatory proceedings.
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Chapter 13 .
CAPM Extensions

13.1 Empirical Validation

The last chapter showed that the practical difficulties of implementing the
CAPM approach are surmountable. Conceptual and empirical problems
remain, however.

At the conceptual level, the CAPM has been submitted to criticisms by
academicians and pract:itioners.1 Contrary to the core assumption of the
CAPM, investors may choose not to diversify, and bear company-specific
risk if abnormal returns are expected. A substantial percentage of individ-
ual investors are indeed inadequately diversified. Short selling is
somewhat restricted, in violation of CAPM assumptions. Factors other
than market risk (beta) may also influence investor behavior, such as
taxation, firm size, and restrictions on borrowing.

At the empirical level, there have been countless tests of the CAPM to
determine to what extent security returns and betas are related in the
manner predicted by the CAPM.2 The results of the tests support the idea
that beta is related to security returns, that the nsk-return tradeoff is
positive, and that the relationship is linear. The contradictory finding is
that the empirical Security Market Line (SML) 1s not as steeply sloped as
the predicted SML. With few exceptions, the empirical studies agree that
the imphed intercept term exceeds the risk-free rate and the slope term 1s
less than predicted by the CAPM. That is, low-beta securities earn returns
somewhat higher than the CAPM would predict, and high-beta securities
earn less than predicted. This 1s shown in Figure 13-1.

! The use of the CAPM 1n regulatory proceedings has not escaped criticism See
for example Malke and Enholm (1985), Chartoff, Mayo, and Smith ( 1982), and
the Autumn 1978 1ssue of Financial Management, 1n which several prominent
finance scholars address the use of the CAPM 1n regulatory proceedings.

D

“ For a summary of the empirical evidence on the CAPM, see Jensen (1972) and
Ross (1978) The major empincal tests of the CAPM were published by Friend
and Blume (1975), Black, Jensen, and Scholes (1972), Miller and Scholes ( 1972),
Blume and Friend (1973), Blume and Husic (1973), Fama and Macbeth (1973),
Basu (1977), Reinganum (1981B), Litzenberger and Ramaswamy (1979), Banz
(1981), Gibbons (1982), Stambaugh (1982), and Shanken (1985) CAPM evidence
mn the Canadian context 15 available 1n Morin (1981)
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FIGURE 13-1

THEORETICAL V. EMPIRICAL ESTIMATE OF THE CAPM

Return (%)

SML Theoretical

The slope is less than predicted by the CAPM, and the intercept term is
greater than the risk-free rate. This result is particularly pertinent for
public utilities whose betas are typically less than 1 00 Based on the
evidence, as shown in Figure 13-1, a CAPM-based estimate of the cost of
capital underestimates the return required from such securities,

The empirical evidence also demonstrates that the SML 1s highly unstable
over short periods and differs significantly from the long-run relationship.
This evidence underscores the potential for error in cost of capital esti-
mates that apply the CAPM usiz_lg; historical data over short time periods.
The evidence® also shows that the addition of specific company nsk, as
measured by standard deviation, adds explanatory power to the risk-return
relationship.

Roll (1977) argued that the CAPM has never been tested and that such a test
is infeasible. Roll argued, moreover, that the market index proxy used in
empirical tests of the CAPM is inadequate; since a true comprehensive
market index is unavailable, such tests will be biased mn the direction shown
by the actual empirical results. Deviations of empirical results from the
predictions of the CAPM does not necessarily mean that the CAPM is
misspecified, but rather that the market index used in testing 18 mefficient.
Roll's conclusion is that the CAPM is not testable unless the exact composi-
tion of the true market portfolio is known and used m the tests. Moreover,

SN—
3 See Friend, Westerfield, and Granito (1978) and Morin (1980)
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Chapter 13. CAPM Extensions

the CAPM is a forward-looking expectational model and to test the model it
is necessary to predict investor expectations correctly. Any empirical test of
the CAPM is thus a test of the Joint hypothesis of the model’s validity and of
the function used to generate expected returns from historical returns,

In short, the currently available emprrical evidence indicates that the
simple version of the CAPM does not provide a perfectly accurate descrip-
tion of the process determimng security returns. Explanations for this
shortcoming include some or all of the following:

1 The CAPM excludes other important variables that are important
in determining security returns, such as size, skewness, taxes, and
uncertain inflation.

2. The market index used in the tests excludes important classes of
securities, such as bonds, m